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Custodial Trust has sought to consider the fiduciary, environmental, regulatory, economic
and other impacts that the Proposed Plan for clean-up of the Aberjona River may have on
the three beneficiaries of the Custodial Trust. For the record, the Custodial Trust also
shares the multi-stakeholder goal of achieving the earliest possible clean-up for the
benefit of the public at large.”

EPA Response: Comments on the enforcement process are outside the scope of this
responsiveness summary, which addresses comments on the Proposed Plan. EPA further notes
that it does not agree with the Custodial Trust’s characterization of its role with regard to Industi-
plex OU-2. The Custodial Trust’s fiduciary obligations relate to holding, managing and selling
Mark Phillips Trust property, and distributing proceeds from the sale of that property under the
1989 Consent Decree, and to provide EPA access to the property it holds in trust. The Consent
Decree does not create any fiduciary obligations for the Custodial Trust relative to the
implementation of Industri-plex OU-2.

A5 A resident of Wilmington asked where information will be kept and whether the
information will be accessible to the public. :

EPA Response: The Administrative Record will be kept and maintained at the Woburn Public
Library, Woburn, MA, and EPA’s Record Center, Boston, MA.

B. Questions and Comments Regarding Institutional Controls

B. 1. Many commenters expressed concern that institutional controls could create a
stigma regarding their property, making it difficult to sell or finance those properties.

EPA Response: EPA identified in the Feasibility Study (FS) and Proposed Plan various
alternatives for addressing risks associated with various media. For groundwater (GW-2 and
portion of GW-4 for West Hide Pile (WHP)), surface soils (SS), subsurface soils (SUB), and
deeper wetland sediments (DS), EPA selected institutional controls. For surface soils (§S) and
subsurface soils (SUB), other alternatives were evaluated, such as soil excavation, which if
selected may not require institutional controls. However, selecting such an option would
significantly increase costs, as well as increase business disruptions during remedy
implementation. EPA’s selected remedy includes institutional controls that will prevent
exposures to contamination above cleanup standards and protect the remedy, where necessary.
The selected remedy is also cost effective and causes minimal disruptions to active business
operations at the properties requiring action. While EPA appreciates the concerns expressed, the
alternatives which incorporate institutional controls will have the most minimal economic impact
on the affected properties. EPA is committed to developing minimally-intrusive institutional
controls which will attain the remedial action objectives. The form of institutional controls will
be determined during pre-design and design in accordance with guidance, policies and
regulations. EPA will work closely with state and local officials and impacted landowners on the
implementation of institutional controls. '
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B. 2. Several landowners questioned whether or not institutional controls could be
imposed on their properties if they are not liable for response costs under CERCLA.
Several commenters also suggested that EPA rely upon the Activity and Use Limitations
(“AULS") or other land use restrictions permitted in Massachusetts under Massachusetts
General Laws, Chapter 21E.

EPA Response: EPA has not yet determined the type of institutional controls that may be
implemented as part of the remedy. The specific type or types of institutional controls will be
determined during the pre-design and design phase. EPA notes that while some landowners may
be not be subject to liability under CERCLA, CERCLA does require non-liable parties to
cooperate in cleanup efforts, including the implementation of institutional controls. See Section
J for responses regarding liability.

B. 3. The consultant hired by the ASC commented that: “[t]he Massachusetts
Contingency Plan specifies that groundwater aquifers are considered State resources and
its foreseeable use is therefore determined by the State, not by individual property
owners. Institutional controls, therefore, cannot be placed on groundwater unless the
State designates these groundwater areas as inappropriate for the uses that pose risk in the
human health risk characterization.”

EPA Response: The MassDEP conducted a use and value determination of the aquifer within
the Northern Study Area (north of Interstate 95), and determined the groundwater to be of “low
use and value.” The Commonwealth of Massachusetts has worked in consultation with EPA
during the preparation of the risk assessments and agrees that the risk assessments are consistent
with their Method 3 approach. EPA’s baseline risk assessment identified the groundwater
plumes as contributing to future risks to commercial/ industrial workers and excavation workers.
EPA’s selected remedy identifies institutional controls for groundwater to reduce those future
human health risks. Under CERCLA, EPA has the authority to take action to limit exposures to
groundwater at a site. In this case, institutional controls will be the vehicle to ensure that
specified groundwater uses are restricted.

B. 4. MassDEP commented that: “DEP supports institutional controls (ICs) in concept
for the areas outlined in the Proposed Plan because of the future risk these arcas present.
However, it has not been possible for DEP to fully evaluate the proposed ICs because
EPA did not identify the types of ICs with sufficient specificity, nor compare and contrast
the efficacy of different types of ICs in the feasibility study (FS). In addition, the FS did
not appropriately assess the timing or who will be responsible for securing, maintaining
and enforcing the ICs (for example, in the FS Table 4-2D that evaluates ICs for surface
soils under the 9 criteria, a time frame is not estimated, and it is incorrectly stated that no
coordination among agencies will be required). If these issues are not addressed prior to
the ROD, the ROD should then not be limited to a particular type of IC (such as a Grant).

In review of the IC issues for the Proposed Plan, DEP referred in part to EPA’s final fact
sheet titled “Institutional Controls: A Site Manager’s Guide to Identifying, Evaluating
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and Selecting Institutional Controls at Superfund and RCRA Corrective Action
Cleanups” EPA 540-F-00-005, OSWER 9355.0-74FS-P dated September 2000 which
specifically addresses all the issues mentioned.”

The consuitant for the Woburn City Council commented that it needed more details
concerning monitoring and costs in order to evaluate the proposed institutional controls.

EPA Response: Institutional controls will be developed and established to prevent exposures to
contamination above cleanup standards and protect the selected remedy, where necessary. EPA
believes that it is appropriate in this case to leave the exact form of institutional controls to the
pre-design and design process, so that controls can be developed with the input of stakeholders,
and in accordance with relevant guidance, policies and regulations.

B. 5. MassDEP commented that: “[s]ince the decision to place ICs for future dredging
on a portion of the HBHA wetland was based on the assessment of a single core, DEP
recommends leaving flexibility in the remedy decision for further investigation of that
area that may reveal that an alternative remedy (e.g. excavation rather than ICs) may be a
better option.”

EPA Response: EPA collected four sediment core samples within the HBHA Wetland. The
decision for institutional controls was based upon the exposure point concentrations at SC02.
The area warranting institutional controls was extended to the next sediment core samples (SCO1
and SCO03). Pre-design sediment core investigations may be implemented to further define the
institutional controls boundaries within the HBHA Wetlands. However, if a responsible party
opted for removal of contaminated sediments, then institutional controls may not be required,
providing that provisions were implemented to prevent future recontamination from upstream
sources.

B. 6. MassDEP commented that because only a few properties will be in need of an
additional groundwater restriction under Industri-plex OU-2 and because groundwater is
mobile and restrictions on groundwater should be temporary measures, EPA should
perform a full evaluation of alternatives to a Grant of Environmental Restriction for those
few properties involved. ‘

EPA Response: Considering that waste will remain in place at the Industri-plex site and this
waste directly contributes to the contaminated groundwater plumes, EPA does not believe that
the institutional contrels will be temporary. Institutional controls will be developed and
established to prevent exposures to contamination above cleanup standards and protect the
selected remedy, where necessary. The form of institutional controls will be determined during
the pre-design and design in accordance with relevant guidance, policies and regulations, which
will include a review of alternatives to grants of environmental restrictions.

B. 7. MassDEP commented that two alternatives would increase protectiveness
immediately, and eliminate the need for ICs on several properties: excavation and
removal of surface soil on only vacant properties, or excavation and removal of surface
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soil in the area indicated in the plan, excluding the sub-surface contaminated area.
Subsequently, ICs would only be placed on the subsurface contaminated soil area.

EPA Response: EPA’s selected remedy requires institutional controls in the subsurface soil

. (SUB) area and surface soil (SS) area. The smaller SS area is situated within the boundaries of
the SUB area. Removing portions of the SS area will not eliminate the need for institutional
controls within that area (SUB area will still require institutional controls). In addition, EPA’s
selected remedy addresses the remedial action objectives and is cost effective. MassDEP’s
suggestion to excavate portions of the soils from the SS area will significantly increase costs
while not eliminating the need for institutional controls.

B. 8. Cummings Properties (Cummings) inquired as to whether several properties it
owns would be subject to institutional controls under the Proposed Plan.

EPA Response: EPA has identified to Cummings which properties owned by Cummings would
be subject to institutional controls. EPA’s responses are contained in the administrative record.

B. 9. The ASC’s consultant asked who would be responsible for overseeing compliance
with institutional controls, and further if there were any rules or regulations governing
institutional controls. A resident from Wilmington also asked who would be responsible
for the controls.

EPA Response: The selected remedy requires further coordination with the state, local officials
and impacted landowners, as well as further predesign investigations to determine the extent of
institutional controls. While the responsible parties may bear responsibility for monitoring
compliance with institutional controls, EPA, the Commonwealth of Massachusetts and/or the
City of Woburn will likely enforce and oversee the implementation of the institutional controls.
Once designed, the affected current and future property owners will be required to comply with
the institutional controls. The implementation of institutional controls is governed in part by the
above-mentioned document entitled “Institutional Controls: A Site Manager’s Guide to
Identifying, Evaluating and Selecting Institutional Controls at Superfund and RCRA Corrective
Action Cleanups” EPA 540-F-00-005, OSWER 9355.0-74FS-P dated September 2000 (EPA IC
Guide) and relevant provisions of the Massachusetts Contingency Plan.

B. 10. The MBTA asked EPA to provide details of the institutional controls and
monitoring program, whether access to contaminated areas will be limited by fencing,
and if so, where the fencing is proposed.

EPA Response: EPA's selected remedy does not include fencing to restrict access to
contaminated areas. Institutional controls will be developed and established to prevent
exposures to contamination above cleanup standards and protect the selected remedy, where
necessary. The form of institutional controls will be determined during the pre-design and
design in accordance with relevant guidance, policies and regulations.
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B. 11. The Woburm City Council commented that: “EPA makes repeated references to
Institutional Controls and we understand that they will be used for Industri-plex.
However, the City has never been included in the EPA’s discussions and communications
about these Institutional Controls, nor has the EPA taken the time 1o explain what,
according to TOSC, will be complex land use restrictions that will necessarily involve
local government. When will EPA be explaining these to us? Who will be responsible
for regulating, maintaining, and enforcing such controls for decades to come? What will
the associated costs be? Who will bear the costs?”

EPA Response: In order to protect human health by controlling potential exposures to
contaminated soils, sediments, and groundwater, the selected remedy relies on the use of
institutional controls such as land and groundwater use restrictions. Institutional controls are
also necessary for the protection of the selected remedy. The details of the institutional controls
will be determined during the pre-design and remedial design phase in coordination with the
parties performing the remedial action, impacted landowners, and local officials. MassDEP
participation with the institutional controls will be in accordance with the Commonwealth of
Massachusetts policies, guidance and regulations. ’

C. Questions and Comments Concerning the Impact of Flooding on the Remedy and
Concerning the Upper Mystic Lake :

C. 1. The City of Woburn, The Town of Winchester, the Mystic River Watershed
Association and the ASC asked EPA to consider the impact of flooding on any proposed
remedy. The Woburn City Council asked whether the Preferred Remedy would alter
flood storage capacity.

EPA Response: EPA’s selected remedy is not expected to reduce flood storage capacity within
the watershed. EPA’s selected remedy requires the construction of compensatory wetlands to
mitigate for any loss of wetland functions and values caused by the remedy, including flood
storage. The final compensatory wetland design may actually improve and increase the overall
net flood storage capacity within the watershed. EPA’s remedy will comply with all regulations
and substantive permit requirements, including Section 404 of the Clean Water Act and the
Executive Order for Floodplain Management, Exec. Order 11988 (1977), codified at 40 C.F.R.
Part 6, App. A., 40 CFR 6.302(b). In addition, the surface water control structure (i.e., culvert)
at Mishawum Road controls flooding conditions within HBHA and regulates surface water flow
downstream. EPA’s remedy does not alter this control structure. Limited excavations along the
perimeter of the Wells G&H Wetland and Cranberry Bog Conservation Area will be restored to
match the existing conditions. EPA’s selected remedy is not expected to interfere with or
compromise surface water flow conditions downstream in Winchester.
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C. 2. The ASC asked EPA to provide a clear delineation of health risks posed by
contamination deposited on frequently flooded areas, including several playing fields in
Winchester. The ASC’s consultant questioned why EPA did not sample in floodplain
areas where the ASC had requested sampling during the Remedial Investigation', and
stated that sampling results collected to date mandated the need for further sampling.

EPA Response: EPA conducted extensive soil and sediment sampling along frequently flooded
areas of the Aberjona River. Extensive sampling was conducted near all of the areas identified
in the comment that are prone to flooding including Davidson Park, Wedgemere Station, and
Ginn Field. EPA believes that these samples are representative of the conditions affected by
episodic flooding and determined there were no unacceptable human health or ecological risks at
any of these areas. The collection of surface soil samples within the floodplain, but within 10 and
50 feet of the river or wetland areas, represents a worst-case approach since contaminant levels
in soil are likely to display decreasing concentrations with increasing distance from the river
channel. This investigation has consistently revealed relatively low concentrations of
contamination in these frequently flooded areas, and risk evaluations consistently concluded the
areas do not pose a current or future unacceptable human health or ecological risk. These
investigation efforts implemented for Industri-plex OU-2 (including Wells G&H OU-3) were
significant and sufficient at assessing and evaluating the nature and extent of contamination, fate
and transport process, and risks along the river. EPA does not plan on conducting further soil or
sediment sampling along the Aberjona River for further risk assessment calculations. EPA’s
selected remedy will require further surface water monitoring along the Aberjona River, and
periodic sediment monitoring at the Upper Mystic Lake and upper and lower forebays (see
response to Comment C.8).

C. 3. The ASC’s consultant commented that updated floodplain information be used to
delineate areas to be sampled and monitored.

EPA Response: EPA targeted sediment and soil sampling in areas of significant deposition and
high flood frequency based upon inspection and observations of the river, and discussions with
the public. EPA also referenced the 1980 FEMA flood maps relative to our inspections and
observations of the river. The frequently flooded areas were sampled.

C. 4. The MBTA asked for the flooding criteria that were considered to assess stream
levels during storm events and design of the impermeable cap along stream bed (New
Boston Street Drainway) to the west of the MBTA railroad tracks.

EPA Response: The conceptual design for the liner of the stream channels assumes that the
stream bed will be excavated in order to install the liner and preserve the current elevations and
volume capacity of the existing stream channels. A pre-design investigation is intended to
evaluate flood storage issues and serve as part of the design basis for the final remedial design.
The specific design details will be specified in the remedial design.

C. 5. The MBTA asked what precautions were being taken to help ensure that
stormwater flooding will not cause structural damage to the railroad tracks.
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EPA Response: A pre-design investigation will evaluate flood storage issues and serve as part of
the design basis for the final remedial design. The design details will be specified in the
remedial design.

C. 6. The Town of Winchester requested the opportunity to confer with EPA on the
potential impact of the proposed remedy on its flood control projects.

EPA Response: EPA will continue to coordinate with the Town of Winchester regarding the
selected remedy, including its impact on flood control.

C. 7. Stauffer Management Company LLC (“SMC”), Pharmacia Corp. (“Pharmacia”)
and consultants retained by SMC and Pharmacia commented that EPA has proposed to
alter significantly the HBHA Pond without regard for flood control in the area, and will
exacerbate flooding conditions. The RTC Realty Trust (the "RTC") noted that the
proposed alternative has the potential to significantly alter the surface flow regime in the
area of the HBHA, and asked for more study or explanation to address the potential for
flooding.

The RTC also noted that one of the EPA presentations mentioned that high storm flows
into the HBHA "break down the chemocline, stir up the bottom sediments, and "flush"
contaminated sediments downstream," and asked if the proposed aliernative addresses
this transport mechanism, and whether consideration was given to sending some
stormwater flow around the upper HBHA retention area and directly into the lower
portion of the HBHA.

EPA Response: EPA evaluated the flood storage design which was approved by the United
States Army Corps of Engineers (“USACE”) in the early 1970s. EPA disagrees with the
comment which suggests that the HBHA will be significantly altered by the selected remedy and
could have flooding implications as far reaching as Winchester. Storm flows will continue to be
mitigated by both the north and south basins of the HBHA Pond. However, the HBHA Pond
only represents about 25 percent of the entire HBHA storage area and storm flows will continue
to be mitigated by the entire HBHA, not just the HBHA Pond, as was originally desighed. Under
the selected remedy, no modifications to the HBHA are planned beyond the HBHA Pond. The
outlet structure at Mishawum Road will still function as the main control point for retaining
storm flows within the HBHA. See also Response to Comment C.1.

The baseflow inputs from Halls Brook and a portion of the storm flow will continue to flow into
the primary treatment area/cell (northern/first low-head cofferdam) of the HBHA Pond.
Consequently, storm flows will continue to be mitigated by both the north (primary and
secondary treatment cells) and south portions (restored area) of the HBHA Pond. It is also
important to note that the flood control structure located at the southern tip of the HBHA
Wetlands (at Mishawum Road) will not be altered under the selected remedy.

Nonetheless, EPA recognizes that potential flood impacts are an important design consideration
for both downstream and upstream areas. These issues will be fully addressed in a pre-design
investigation so that these potential impacts can be mitigated by the final remedial design.

Record of Decision
OU-2, Industri-plex Superfund Site (and including OU-3, Wells G&H Superfund Site) January 2006
Wobtirm, Massachusetts Page 127




Record of Decision
Part 3: The Responsiveness Summary

The selected remedy for the HBHA Pond will effectively address the contaminated groundwater
plumes discharge into the HBHA Pond, and effectively treat/sequester contamination so that the
surface water effluent at the outlet of the secondary treatment cell complies with surface water
cleanup standards.

C. 8. Friends of Upper Mystic Lake asked for more information/predictions (modeling)
on the impact of the proposed remedy on the Upper Mystic Lake, particularly the upper
forebay and the sediments in the lake, and a plan for continued monitoring of the Upper
Mystic Lake, particularly the upper forebay and the sediments in the lake.

EPA Response: EPA conducted extensive sediment sampling within the upper forebay of the
Upper Mystic Lake and determined that no unacceptable human health or ecological risks
currently exist in the upper forebay. EPA’s selected remedy will require further surface water
monitoring along the Aberjona River, and periodic monitoring of sediments in the Upper Mystic
Lakes and associated upper and lower forebays. EPA expects the surface water monitoring to
be similar to the surface water monitoring conducted during the MSGRP R, and that these data
can be compared to the MSGRP RI results including those for the Upper Mystic Lake. The
surface water data will also be applied to June 2005 surface water model to draw further
comparisons. Sediment grab samples will also be periodically collected in a manner similar to
the MSGRP RI from the Upper Mystic Lakes and upper and lower forebays.

D. Questions and Comments Concerning Human Health and Ecological Risk Assessments

D. 1. The ASC’s consultant inquired as to the governing standards for cleanups at
propetties impacted by the remedy, i.e., Massachusetts Contingency Plan (“MCP”)
standards versus cleanup standards calculated by EPA. The ASC’s consultant further
commented that because the acceptable cancer risk set forth in the MCP is ten times more
stringent than the acceptable risk relied upon by EPA in setting cleanup goals for the
Aberjona River, EPA must work collaboratively with MassDEP to insure that the
Commonwealth’s interests are furthered with this cleanup, such that additional work will
not be required after the federal cleanup is completed.

EPA Response: EPA has coordinated closely with MassDEP throughout the RI/FS process,
including the baseline risk assessments. MassDEP considers the risk assessment methods used
under this RI/ FS process to be equivalent to the MCP Method 3 risk assessment. MassDEP also
considers remedial decisions selected by this ROD, upon their concurrence, to be adequately
regulated.

D. 2. The ASC’s consultant asked whether the proposed remedy is “safe,” and
commented that because “EPA has chosen to meet the least stringent level of its range of
acceptable risks, there is little room for error in the implementation of its plans if the
target risk range is to be truly met. Consequently, every step should be subject to
comprehensive evaluation and scrutiny. If the plan goes forward as proposed (or even
with minor modifications), the continued process of public participation is crucial to its
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success. In fact, there should be more opportunities for public participation in the
remedial design and decision-making process.”

EPA Response: The cleanup standards in the Record of Decision correspond to a level of risk
that is lower than the “least stringent level of its range of acceptable risks,” such that the
cumulative risk will be within EPA’s overall target risk management range. EPA agrees the
public involvement is important to the success of the remedy. Any significant modifications to
the remedy will be subject to the public participation processes required by the NCP. The
selected remedy is a cost effective solution that will adequately reduce risks identified at the site.
Hence, the selected remedy will effectively manage the contamination and risks posed by the
site, be constructed in accordance with Federal Occupational Health and Safety Administration
(OSHA) requirements, and function in a protective and safe manner. The Superfund process
allows for public participation in all aspects of the program. Continued monitoring and
evaluation of the remedy implemented wili be a necessary part of remedial design, remedial
action and long-term monitoring.

In addition, a comprehensive review will be conducted at least every five years to evaluate the
protectiveness of the remedy. The purpose of the five-year review is to evaluate the
implementation and performance of the remedy in order to determine if the remedy is or will be
protective of human health and the environment. The five-year review will document
recommendations and follow-up actions as necessary to ensure long-term protectiveness of the
remedy or bring about protectiveness of a remedy that s not protective. These recommendations
could include providing additional response actions, improving O&M activities, optimizing the
remedy, enforcing access controls and institutional controls and conducting additional studies
and investigations.

D. 3. The ASC’s consultant commented that “the additional tables and calculations
presented by EPA in the September 2004 update to the Baseline Human Health and
Ecological Risk Assessment Report are not consistent and suggest potential omissions.
Table 3-3.4 lists the exposure point concentrations used in the calculations.
Problematically, the sampling locations listed in Table 3-3 .4 differ from those mentioned
in the text of the report and subsequent tables. The sampling locations included in Table
3-3.4 are NR, WS/WSS, CB-05, DA, KF, and 07/DP. Page ES-3 and other places in the
report claim that the residential calculations were performed for locations WS/WSS, CB-
05, KF, 07/DP, and AJRW. Thus, the NR and DA locations in Table 3-3.4 were not used
in subsequent tables and calculations, and the AJRW location (the only one that
represents actual soil data) was evaluated instead (though not included in the exposure
point concentration Table 3-3.4).”

The ASC’s consultant further commented that the omission of sampling locations DA
and NR from the residential evaluation in the Human Health Risk Assessment must be
explained, because the residential risk estimates for these stations exceed EPA’s
acceptable risk management criteria.

EPA Response: EPA established a recreational frequency of exposure for stations NR and DA
considering a number of factors, including land use and accessibility, and evaluated potential
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risks based upon the exposure point concentrations for average and reasonable maximum
concentrations. As a result, the human health risk assessment did not identify these areas as
associated with an unacceptable risk based on a future recreational scenario. The evaluation of
potential residential exposures to surface soil that may have been impacted by flooding was
specifically evaluated for locations in Winchester, the locale of concem based on previously
provided community comments. Locations in Woburn were also included as considered
applicable. Table 3.3-4 is correct in the listing of stations with available surface soil data, The
text is correct in identifying which of those stations with available surface soil data have been
quantitatively evaluated for this potentially complete residential pathway. Station AJRW
exposure point concentrations are provided on Table 3.3-7. 1t was not an unexpected finding that
stations NR and DA had the highest arsenic levels of all the surface soil samples. The surface
soil samples from these two stations were collected from areas where the river bank was highly
channelized, and a steep drop down to the river bed was present. The soil samples were
collected at the very edge of the channel, immediately at the top of the river bank, rather than 10
to 50 feet from the waters edge as noted for surface soil samples collected from the other
stations. Because the sot! samples collected from stations NR and DA are representative of river
bank data rather than floodplain soil data, they were not included in the residential evaluation.

D. 4. The ASC’s consultant commented that: “[i]ln many cases, EPA evaluates target-
specific hazard indices to gauge the significance of non-cancer health risks. Each
chemical is assigned to a specific category of potential adverse health impacts based on
the nature of the toxicity data used to derive its reference dose (safe exposure level).
However, the target-specific analyses incorrectly assume that each chemical has one and
only one endpoint via which it can cause adverse health impacts. In some cases,
chemicals can cause multiple adverse health effects at different levels of exposure. In
cases where the aggregate hazard index (summed over all chemicals) exceeds one and
EPA has developed target-specific analyses for which the disaggregated hazard indices
are ail smaller than one, EPA should evaluate secondary endpoints for chemicals that
might contribute risk to the critical health endpoint . . . By not considering the potential
effects of chemicals on non-target organs, EPA has underestimated potential risks.”

EPA Response: Each contaminant has one or, in some cases, a small number of target organs,
1.e., organs adversely affected by a contaminant at levels slightly above the threshold dose for
that compound. It is acknowledged that other organ systems may be affected by specific
contaminants; however, the effects on non-target organs occur at higher levels of exposure. In
selecting target organs, the most sensitive organ(s) are identified, not all organs that may be
affected at all exposure doses. In addition, the hazard posed by two compounds with the same
target organ should only be summed if those two compounds also exert toxicity through the same
or & similar mechanism of action. The approach used in this risk assessment conforms to the
EPA method of estimating target organ hazard indices.

D. 5. The ASC's consultant commented, regarding the possibility of deep sediment
contamination ecological impact, that: “EPA did not justify its decision not to sample
sediment depths lower than 6 inches. In the current BERA, this problem has continued.
In Appendix E.4 — Baseline Ecological Risk Assessment Supplemental Data of the
Baseline Human Health and Ecological Risk Assessment Report — concentrations of
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Contaminants of Potential Concem (COPCs) from 1-2 foot, 2-3 foot and 3-4 foot were
not presented nor discussed in the text. The concern of re-suspension of deep sediments
that may be contaminated was not addressed. Deeper contamination in sediments may
exist beyond Reach 1, but the data have not been provided. Additionally, no remediation
is proposed beyond Reach 0. Risk management actions, such as land use restrictions,
could be taken to prevent scouring and erosion of contaminated deeper sediments.”

EPA Response: The purpose of the baseline ecological risk assessment was to assess risk to
organisms exposed to surface sediments. Deep sediment is not a medium typically available for
exposure to aquatic organisms; therefore a scenario involving exposure to ecological receptors
was not evaluated. None of the scenarios included a pathway for exposure of organisms to deep
sediments, and did not require an evaluation of risk to media that is not normally exposed to
ecological receptors. In addition, the data collected in the sediment cores did indicate that, in
general, there are lower concentrations of sediment contaminants in deeper sediments.

D. 6. The ASC’s consultant commented that: “[t]he exposure model used for the Green
Heron (Metcalf & Eddy, 2004; pages 4-55 to 4-56) does not accurately estimate its
exposure. Because herons seek favorable foraging areas and do not wander far,
exposures should be expressed by reach rather than site-wide. Their foraging areas can
be small — for example, a shoreline of a wetland or along a wetland channel; yet, small
fish data collected site-wide were used to estimate that fish represent 45% of a heron’s
diet. Because a value of 55% was used in the exposure model for the invertebrate
proportion of a heron’s diet, more crayfish data should be collected from reaches not
sampled (see Davis and Kushlan, 1994).”

EPA Response: The limited site-specific tissue data utilized in the BERA was sufficient to
estimate exposures to avian species. The major COPCs of concern (metals) are not
bioaccumulative. The conservative estimate of dietary exposure used the maximum site-wide
concentration of each COPC (highest of all the crayfish and fish tissue concentrations). Based
on this dose estimate, only iron exceeded the NOAEL level (M&E, 2004, Table 4-194).
Although the assessment endpoint is not to determine risk to an individual, this estimate assumes
that the exposed individual ate only the most contaminated crayfish and fish in the whole study
area every day. Using these data, there is no evidence of potential effects on avian populations.
EPA considers the estimate$ of risk from dietary exposures to be conservative, appropriate, and
protective. .

D. 7. The ASC’s consultant commented that: “{bJecause muskrat exposures and risks
were calculated on a station-by-station basis (page 4-57), the same comments regarding
the Green Heron and the inadequate crayfish data also apply to muskrats.”

EPA Response: The limited site-specific tissue data for crayfish was also adequate for muskrat -
modeling, for different reasons. Muskrats are herbivores, and the dietary dose of animal tissue
(represented by crayfish) is only 10% of the diet. Improvements in the estimate of the COPC
concentrations in crayfish would not have substantially changed the risk estimates. EPA believes
that the estimates of dietary exposures for muskrat were appropriate.
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D. 8. Relative to the number of crayfish collected from various reaches, the ASC’s
consultant commented that: “only two samples were collected from reaches 1 and 2, three
from reach 3, one from reach 5, and no samples at all from reaches 4 and 6. These are
extremely small crayfish data sets for reaches that measure at least 100 feet each in
length. In Table 2-179, the average arsenic concentration in crayfish was 2.7 mg/kg in
reach 2, 1.5 mg/kg in reach 3, and 0.24 mg/kg in reach 5. This latter value was the
arsenic concentration in a single crayfish. Additionally, the average concentration of
contaminants in crayfish is used to assess risk in each reach. Although this provides a
best estimate of risk, due to the limited nature of the data, it would be more conservative
and more protective of the environment to use the maximum detected concentrations.

Although no crayfish samples were collected from reaches 4 and 6, dietary exposures
associated with ingestion of crayfish were calculated for these areas using data from
reaches 3 and 5. Using crayfish body burden data from another reach to represent
potential crayfish body burdens in reaches 4 and 6 does not provide useful information
that can aid in making a risk management decision,”

EPA Response: The limited site-specific tissue data for crayfish were adequate for modeling of
wildlife exposures, and EPA considers the dietary exposure estimates associated with ingestion
of crayfish to be appropriate and protective. The major COPCs of concern (metals} are not
bioaccumulative, and the limited tissue data, even using the maximum site-wide concentrations
of metals in crayfish tissue, did not result in risk to receptors.

D. 9. The ASC’s consultant commented that: “plant uptake factors based on a small
number of plant samples were applied to plants in all areas considered in the ecological
risk assessment. Six plant samples were collected from stations in the 38-acre wetland of
reach 1. Plant tissue data are not available for the other 5 reaches. Using average plant
uptake values derived from another reach to represent potential plant tissue
concentrations for the other five reaches will not provide useful information that can aid
in making a risk management decision.”

(The ASC’s consultant made this comment with regard to both the September 2004
Ecological Risk Characterization and the MSGRP Ecological Risk Assessments)

EPA Response: Although the data set is not large, EPA did collect site-specific data for
concentrations of COPCs in plant tissue. Data were collected in the reach with the highest
observed contaminant concentrations, and the potentially largest area of habitat for herbivores
(Reach 1). Utilizing these site-specific data for the other reaches is a reasonable estimate of
plant uptake, and the uncertainty in these extrapolations was discussed in the BERA.

D. 10. The ASC’s consultant commented that: “although the EPA collected media-
specific data for the ecological risk assessment, EPA did not necessarily collect the most
appropriate data. For example, in evaluating potential dietary risks to the muskrat, EPA
sampled cattails, the muskrat’s primary food item. Instead of sampling the roots and
basal portions of the plants eaten by muskrats (as stated on page 4-38), however, EPA
sampled the stems and leaves of the cattails.”
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EPA Response: Samples of plant tissue were collected to estimate dietary exposure of both
muskrat and mallard in food-chain models. It is correct that EPA coliected above-ground
portions of plants for plant tissue analysis. This was done in part to allow these values to be used
as estimates for mallard consumption as well, for which it would not be generally appropriate to
use root portions of the plant. As is true for most food-chain modeling, the best available data
were used as an estimate in the models. EPA acknowledges that the utilization of stem/leaf
samples likely underestimated dietary exposure of muskrat to metal COPCs. However, plant
tissue concentrations were not measured at each station, but rather estimated from sediment
concentrations. Evaluation of the potential error in this estimate of plant tissue concentrations
for sediment concentrations and BCFs, is provided in Table 4-276 of the BERA (M&E, 2004).
There is uncertainty involved in each assumption, and EPA attempted to use the data in a
consistent and reasonable manner. The issue of above-ground portions of the plant and root
tissue was further addressed in the BERA for the Northern Study Area (Appendix 7A, TTNUS,
2005) and in the comprehensive risk assessment (Chapter 7 of the RI, TTNUS, 2005).

D. 11. The ASC’s consultant commented that: “[e]xposure COPC doses for plant
ingestion (page 4-58) should not be modeled for the muskrat because the risk assessment
should represent realistic and site-specific exposures. The use of plant tissue
concentrations that were modeled from average station sediment COPC concentrations
for each habitat (pond, wetland, or river) multiplied by site-wide uptake factors is
appropriate for a screening-level assessment, but not a baseline risk assessment.”

EPA Response: Calculating risk to wildlife using dietary models with site-specific tissue data is
standard practice. In the Northern Study Area, additional plant tissue data were collected and
utilized to assess dietary dose to muskrat in Reach 0, as well as to assess the uncertainty in the
application of uptake factors. Estimates for muskrat were not made using site-wide sediment
concentrations; the estimates in reaches 1-6 were based on station-specific sediment

. concentrations and uptake factors. Utilizing uptake factors, which were based on site-specific
data, is a reasonable estimate of plant uptake, and the uncertainty in these extrapolations was
discussed in the BERAs.

D. 12. The ASC’s consultant commented that: “eels were caught in the fish survey but
were not used in the Risk Assessment. Though eels are a key species in the study area,
no justification is provided for the exclusion of eels from the study. Eels have a higher
lipid content than the white sucker, a species that was considered in the study, and could
therefore contain higher concentrations of lipophilic chemicals. The eel should replace
the white sucker in the Risk Assessment. Eels should additionally be used in the small
fish tissue data used to calculate dietary fish exposure for the heron.”

EPA Response: There were 17 white sucker samples in the Southern Study Area as compared to
5 eel samples (all from reach 6). Only 4 eels were captured in the Northern Study Area and all
of them were in Philips Pond, which is a reference pond. No eels were captured in HBHA Pond
or HBHA pond No. 3. White sucker was selected as a reasonable receptor to evaluate potential
tissue residue effects since more data were available and more tissue residuc values were
available from similar species. Although eels may have higher lipid content, the major COPCs
were metals, which are not lipophilic, and do not generally bicaccumulate through the food web.
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D. 13. The ASC’s consultant commented that: “[c]Jopper could be responsible for
adverse health effects in benthic invertebrates and perhaps fish as well. The average
concentration of 49.7 mg/kg in crayfish is approximately twice the laboratory test
concentration at which no effects were observed (page 4-72). The on-site tissue
concentration of copper was 2.5 times higher than the reference samples.

Additionally, evaluation of sediment chemistry indicated that high concentrations of
arsenic, copper, chromium, mercury, and zinc were correlated with both (a) those sites
with evidence of reduced growth of benthic invertebrates in toxicity tests, as well as (b)
those stations with evidence of impacted natural communities (page 4-85).”

EPA Response: EPA has acknowledged that the potential impairment of benthic invertebrate
communities correlated to arsenic as well as other metals in sediment. However, the potential
effects on benthic organisms were most highly comrelated to arsenic concentrations. The
conclusions regarding the magnitude and significance of the risk to benthic communities is not
altered by attributing the risk to one or more metals detected in the sediments.

D. 14. The ASC’s consultant commented that: “[t}he text (page 4-88) appears to be
incorrect or the calculations are incorrect for the risks to the muskrat. The text states that
a test TRV for arsenic is based on a chronic (reproductive) lowest observed adverse effect
level (LOAEL) in a mouse of 1.93 mg/kg-day, but a test TRV value of 1.26 mg/kg-day
appears in Table 4-142.

In addition, the text states that the “TRV is based on oral doses of sodium arsenite which
is likely to be more toxic than forms found in the muskrat diet on-site. Due to these
uncertainties, the confidence in the conclusion of risk to muskrat is reduced.” However,
3.3 % of the diet is associated with ingestion of sediment, either in the pond or wetlands,
which may be in arsenite form.”

EPA Response: Itis acknowledged that the text on page 4-88 is incorrect. The muskrat assenic
TRVs used in calculations were not based on a TRV of 1.93 mg/kg-day but in fact were based on
a LOAEL of 1.26 mg/kg-day as indicated in Table 1-142 and the muskrat food chain

models. Since the TRV which was used in the calculations is lower than the TRV mistakenly
printed in the text, risk conclusions would not change.

The TRV is based on oral does of sodium arsenite, which is a more toxic form of arsenic. By
using sodium arsenite, rather than another form of arsenic, the model ensures that risk from
arsenic will not be underestimated.

D. 15. The ASC’s consultant commented that: “[t]he derived Wildlife TRV value of 7
mg/kg-day for chromium (page 4-89) does not appear to be the most conservative value.
A test TRV of 5 mg/kg-day for a mouse is listed in Table E.3.1 and represents a
reproductive endpoint. Using this value, a wildlife TRV would be 2 mg/kg-day and
would be a more reasonable estimate to use for the muskrat. It is likely that chromium
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could be a nsk driver for the muskrat because the 3-fold difference between the two
wildlife TRVs would elevate the hazard index by a factor of 3.”

EPA Response: As stated in the text on page 4-60 of the subject document, a TRV based on a
LOAEL was used only if a suitable NOAEL was unavailable. The derived Wildlife TRV value
of 7 mg/kg-day was obtained from a NOAEL study 20 weeks in duration. The 2 mg/kg-day
value was obtained from a LOAEL study of shorter duration (12 weeks), and thus required a
downward adjustment correction factor of 10. The original 7 mg/kg-day TRV was, therefore,
more suitable.

D. 16. The ASC’s consultant commented that: “EPA’s conclusion that there is no
evidence of negative impacts on the survival, growth, or reproduction of green heron
populations or other piscivorous birds resulting from the exposure to COPCs in the study
area (page 4-92) is flawed.

EPA’s conclusion may be inaccurate for the following reasons:

« Exposure calculations do not adequately reflect realistic exposures for green
herons.

» Table 4-251 indicates that the average arsenic concentration of 0.3 mg/kg in blue
gills for the study area is 3-fold higher than the reference, but the concentrations
detected in each reach are not presented.

« Table E.2-2 shows that arsenic concentrations in brown bullhead tissue are
significantly greater than the reference concentrations.

- The average arsenic concentration of 0.14 mg/kg in brown bullhead
fillets from Reach 3 was 3-fold higher than the reference concentration of
0.042 mg/kg. ‘

- The average arsenic concentration of 1.2 mg/kg in brown bullhead offal
from Reach 3 was 27-fold larger than the reference concentration of 0.046
mg/kg.

- The average arsenic concentration of 0.17 mg/kg in brown bullhead
fillets from Reach 6 was 4-fold higher than the reference concentration.

- The average arsenic concentration of 0.096 mg/g in brown bulthead
offal from Reach 6 showed a 2-fold increase relative to the reference.

In addition, differences in COPC concentrations in crayfish, small fish, and bottom
feeding fish within reaches should be compared because risk management decisions will
need to be made by reach. Some areas may not be suitable for aquaculture.”

EPA Response: EPA used consistent and conservative exposure assumptions. When the
maximum case exposure scenaric was calculated for heron (Table 4-194 in M&E, 2004), the
only COPC with an HQ above 1 was iron. This conservative exposure scenario assumes that the
heron feeds exclusively on fish and crayfish with maximum observed concentrations of each
COPC observed in the study area. Based on this dose estimate, only iron exceeded the NOAEL
level (M&E, 2004, Table 4-194). Although the assessment endpoint is not to determine risk to an
individual, this estimate assuines that the exposed individual ate only the most contaminated
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crayfish and fish in the whole study area every day. Using these data, there is no evidence of
potential effects on avian populations. EPA considers the estimates of dietary exposures to be
conservative, appropriate, and protective.

Elevated concentrations of COPCs in tissue of fish on site as compared to reference locations
may lead to a conclusion of increased exposure to arsenic, but not necessanly the presence of an
ecological effect. The ecological effects endpoint was 2 comparison to tissue residue
concentrations that are indicative of toxicity or impairment to fish.

A comparison of tissue concentrations for crayfish and fish among reaches was not part of an
assessment endpoint that would assist in the determination of risk to aquatic receptors. The
tissue data collected were used to address the assessment endpoints identified in the risk
assessment.

D. 17. The ASC’s consultant commented that: “EPA is incorrect in concluding that
‘there is relatively high confidence in the mallard TRV used for arsenic since it is based
on the same species for a chronic exposure (page 4-93).

The test TRV of 5.14 mg/kg-day for arsenic selected for the mallard and heron was
derived from a montality endpoint, not a chronic endpoint such as reproduction or growth.

. A'lower test TRV of 3 mg/kg-day is cited in Table E.3.2 and is from a recent study
(Camardese et al., 1990).

It is a flawed rationale to conclude, ‘The exposure analysis indicates that a portion of the
potential mallard habitat may be impacted within the Wells G&H wetland. However, the
limited area of arsenic above 1,000 mg/kg is not sufficient to represent a threat to mallard
populations within the wetland, even if the ducks limited foraging to this wetland
exclusively.’ The exposure and risk model for the mallard only examines the exposure
and risks to the adults, not fledglings which limit their foraging to the immediate vicinity
of the nest. If fledglings from the nests in the Wells G&H wetland don’t survive due to
the effects caused by arsenic, this could have a dramatic effect on the local mallard
population.

Feathers could easily be collected from nests in nearby heron colonies or mallard nests in
the HBHA wetlands or the Wells G&H wetland, and they could subsequently be analyzed
for arsenic to assess their exposure and risk.”

EPA Response: The test TRV of 5.14 mg/kg-day for arsenic selected for the mallard and heron
was derived from a mortality endpoint for a 128-day test. Whereas, the Camardese et al., (1990)
TRV is based on 70-day tests. Using either value for the TRV, the assessment endpoint for
mallards would not be exceeded. The Camardese et al., (1990) reference is based on ducklings,
so this TRV incorporates the concern for protecting fledglings.

Based on the nature of the COPCs, and level of risk to avian species, EPA did not consider that
additional studies on exposures of herons were necessary. In addition, untess there are TRVs in
the literature relating arsenic concentrations in feathers to effects on reproduction, growth, or
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mortality in avian species, collecting these types of data would not assist in determining effects,
only in assessing exposure.

D. 18. The ASC’s consultant commented that: “only sediment samples beneath less than
three feet of water were used to evaluate exposure of mallard ducks to sediment. The
justification and references for this threshold should be elucidated. Also, many species of
ducks live on Mystic Lake for at least a portion of the year. Because it is the largest open
water body in the Aberjona River watershed, exposures for mallards in Mystic Lake
should be calculated separately. Sediment sampling location SD-02-01 was used to
evaluate exposure of a muskrat to sediment, but was not used to evaluate mallard
exposure.”

EPA Response: Mallards are dabbling ducks. Water depth for feeding and brooding is typically
listed as from 1 foot to up to 3 feet deep (Johnson et al., 1987). Up to 2.0 to 2.5 feet deep may be
more typical for mallards; however, since water levels may vary annually, EPA considered less
than 3 feet a reasonable estimate of forage depth for a dabbling duck. (This response was
provided previously in the response to Zemba, et al. (2003)).

Mallard use of Mystic Lakes was included in the site-wide model. Based on the depth, sediment
sample SD-02-01 should have been used for mallard exposure calculation, and was corrected in
Table 4-32 (M&E, 2004). The sitewide model was re-calculated with this sample; and the
revised results were presented inTables E.1-51, E.1-52, 4-198 and 4-199 of the 2004 BERA
(M&E, 2004). Table 4-197 (M&E, 2004), which summarized HQs for mallard, did not require
revision, as none of the HQs, rounded to whole numbers, differed from the previously reported
values. :

EPA used consistent and conservative exposure assumptions. Modeling potential risk to mallard
in a subbasin (Mystic Lakes) of the study area would not alter the risk conclusions.

D. 19. The ASC’s consultant commented that: “EPA may be incorrect to state that ‘the
survival or reproduction of shrew may be impaired in the study area duc to exposure to
inorganics in diet, but the results are associated with moderate level of uncertainty’ (page
4-96). A screening level risk assessment was performed for the shrew, not a baseline risk
assessment that uses site-specific dietary data. Because earthworms were not collected,
there is high degree of uncertainty with associated risk estimates. More accurate risk
estimates to small mammals such as shrews are desirable because shrews can be found in
areas similar to those frequented by pets that roam into the drier wetland areas. In
addition, Figure 4-37, Comparison of Arsenic in Sediment to Ecological Thresholds,
shows that 7 areas/locations in Reach 2 exceed the shrew threshold and muskrat
threshold.” '

EPA Response: The risk assessments acknowledge and evaluated the uncertainty associated
with the risk estimates for shrew. The use of soil-to-earthworm bioconcentration factors
represents a conservative estimate of risk.
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D. 20. The ASC’s consultant commented that: “because benchmarks are not available
for some chemicals of concern and because the ecological effects of exceeding the
benchmarks are not well defined, another measurement endpoint should be used to
evaluate the potential effect of chemicals on the fish populations in the Aberjona River
and Mystic Lake. This endpoint should be an assessment of the fish community to
evaluate the biological integrity of the Aberjona River.

One such endpoint could be the Index of Biotic Integrity, which is an aggregation of 12
biological metrics that are based on the fish community’s taxonomic and trophic
composition and the abundance and condition of fish. These metrics assess the species
richness component of diversity and the health of resident taxonomic groupings and
habitat guilds of fish. Two of the metrics assess the community composition in terms of
tolerant or intolerant species. Fish protocols are described in U.S. EPA (1999). [Note:
Reference provided in ASC’s Reference section: 1999 Update of Ambient Water Quality
Criteria for Ammonia. Office of Water. Office of Science and Technology.
Washington, DC. December 1999. EPA-822-R-99-014]

EPA’s conclusion (Page 4-98) that ‘the assessment did not indicate any impacts on the
local populations of predatory fish, bottom feeding fish, and small foraging fish
populations’ is flawed.

The evaluation does not directly address the ecological effects of COPCs but merely
compares tissue concentration to tissue residue benchmarks. An evaluation of the age
structure of a fish population for each of the different feeding classes would be indicated
if existing fish populations have been affected.”

EPA Response: Following EPA guidance, an assessment endpoint was established for assessing
fish populations. The measurernent endpoint associated with the assessment endpoint was the
comparison of fish tissue concentrations to tissue residue benchmarks, as an indication of
potential population effects. Based on this endpoint there was no evidence of ecological effects
in the Southern Study Area. Fish community studies were conducted by U.S. Fish and Wildlife
Service in the Northern Study Area. The population data from the Northern Study Area
indicated impairment of fisheries; however, the relative influence of poor quality habitat
conditions could not be distinguished from impacts associated with toxicity from contaminants.
EPA’s goal was to focus data collection on areas, pathways, and receptors that represented
highest exposures. Although the fish data from Reach 0 indicated elevated exposures to arsenic,
tissue residue and community data did not document significant community impairment in Reach
0. Due to habitat conditions, fish sampling in the upper reaches of the Southern Study Area did
not result in sufficient sample sizes to conduct population studies. However, if no significant
effects on fish populations were able to be documented in Reach 0, the potential for risk in
downstream habitats with lower exposures is unlikely to be significant.

D. 21. ASC’s consultant commented that the drinking water ingestion pathway should be
explicitly considered in the human health risk assessment.
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EPA Response: The groundwater evaluation of the Northern Study Area (from (including)
Industri-plex OU-1 to Interstate 95) is based on the Groundwater Use and Value Determination,
prepared by MassDEP. The groundwater determination classifies groundwater in this aquifer of
“low” use and value, and specifically identifies exposure pathways of relevance to be included in
the risk assessment. The groundwater determination further specifies the requirement that MCLs
must be met before groundwater enters the Interim Wellhead Protection Area to the south of the
Northern Study Area. The risk assessment for the Northern Study Area is consistent with the
MassDEP Groundwater Use and Value Determination and, therefore, does not include a
residential drinking water scenario. In the March 2005 RI and June 2005 FS, EPA identifies
groundwater plumes originating from Industri-plex OU-1 and discharging into the HBHA. The
Remedial Investigation did not show that groundwater plumes migrate downstream and impact
the Wells G&H site. However, EPA did identify and evaluated the potential concern that
sediments deposited in the Wells G&H wetland could release dissolved forms of metals
contamination (e.g. arsenic) into the aquifer and impact the future supply wells within the Wells
G&H site aquifer. EPA prepared a January 2005 Technical Memorandum (Appendix 5A in the
March 2005 MSGRP RI) which concluded this was unlikely. Note that under the Wells G&H
Superfund Site Operable Unit 2, additional data will be collected from the Wells G&H aquifer
and any remaining site-relate aquifer issues will be addressed under that operable unit. The
conclusions of the January 2005 Technical Memorandum will be reviewed as new information
gathered as part of the Wells G&H OU-2 investigation data becomes available.

D. 22. The ASC’s consultant commented that: “MSGRP pg. 6-10 ascribes considerable
uncertainties associated with some exposure point concentrations that are influenced by
highly variable data. The precise purpose of using an upper confidence limit on the mean
is to account for such uncertainty, which typically results from insufficient numbers of
samples to characterize the data distribution. Default risk assessment techniques
substitute the maximum detected concentrations within reasonable maximum exposure
calculations in cases in which upper confidence limits exceed the maximum values. In
these situations, EPA should conduct sensitivity calculations on the risk estimates based
on the upper confidence limits (even though they would be higher than the maximum
concentrations). If the risk estimates of the sensitivity estimates exceed risk management
criteria, EPA should consider further sampling in these areas to better characterize
exposure point concentrations and reduce uncertainties.

Additionally, examples of singularly high concentrations such as the 1,600 mg/kg
detected at location SCO2 suggest the presence of “hot spots™ that, if contacted even on
occasion, might present excessive risks to human health. EPA should evaluate the
potential need for the evaluation of health risks due to acute or short-term exposures. The
ATSDR has established an acute Minimum Risk Level (MRL) of 0.005 mg/kg-d for
arsenic. A 70 kg dredger ingesting an elevated level of 500 mg/kg per day of soil with an
arsenic concentration of 1,600 mg/kg would receive a daily dose of 0.01 mg/kg-d, a value
twice the acute MRL. EPA should evaluate acute exposure levels of potential concerns
and consider the need for appropriate measures to protect individuals (such as dredgers)
against short-term hazards.
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The car wash scenario is likely a conservative estimate of the degree of exposure that a
worker might receive from exposure to volatile chemicals emanating from groundwater
used as industrial process water. As noted on p. 6-10 of the MSGRP, other groundwater
use scenarios might be associated with much lower risk. As constructed, the risk
assessment provides only the car wash scenario as a basis for developing potential
restrictions on groundwater use. We suggest that additional scenarios be added to the risk
assessment to provide a broader basis for determining guidelines for using groundwater
for industrial or commercial {or other non-contact) uses.”

EPA Response: The areas with uncertain exposure point concentrations (SC02 and SO-13)
influenced by highly variable data have been identified as requiring action as part of this remedy.
EPA agrees that further sampling in these areas is necessary. Therefore, a pre-design
investigation will be conducted to more closely delineate the extent of contamination exceeding
the sediment cleanup standards and requiring action. Because there are no current exposures
occurring to sediment core location SCO2, an evaluation of the acute effects of arsenic at this
location is not necessary. Note that exposures at this location will be controlled in the future
through institutionat controls, ensuring that future dredging workers implement appropriate
health and safety measures to protect themselves from both acute and long-term health affects
associated with arsenic. Regarding groundwater use scenarios, the remedy will also restrict
groundwater usage at the Northern Study Area. The nsk assessment evaluated groundwater
exposures related to a car wash worker, an industrial worker exposed to process water, and an
on-site construction worker. EPA considers the groundwater exposure pathways to be
reasonable, appropriate and protective.

D. 23. The ASC’s consultant commented that: “[a]ithough current exposure to buried
sediment from the former Mishawum Lake bottom is unlikely, it is necessary to consider
future use of these areas. EPA appropriately sampled these soils and included the data in
the risk assessment.” ‘

EPA Response: Comment noted.

D. 24. The ASC’s consultant commented that ammonia should be considered as a
contaminant of concern in the ecological risk assessment.

EPA Response: EPA agrees that ammonia was detected at high concentrations in groundwater
and surface water, and should be a contaminant of concemn. The March 2005 MSGRP RI
presents a detailed discussion of all groundwater sampling events conducted at the site and
identifies high concentrations of ammonia within the contaminated groundwater plumes. The
highest concentrations in groundwater (up to 2,710 mg/L) are observed at sample locations
adjacent to or downgradient of the hide piles or where animal waste have been buried, such as
the NSTAR right-of-way.

EPA’s June 2005 Administrative Record contains a report (cited by the commenter) entitled
“Ammonia Data For Water Quality Samples,” dated June 24, 2005, authored by Robert Ford
(EPA), which includes groundwater and surface water data. The data identify high
concentrations of groundwater discharging into the northern portion of the HBHA Pond up to
2349.7 mg/L, and high ammonia concentrations in deeper portions of the HBHA Pond up to
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1762.2 mg/L. The concentration of ammonia in shallow surface water of the HBHA Pond outlet
is elevated, ranging from 4.0 mg/L to 17.9 mg/L.

The Industri-plex OU-1 has a very large source of organic nitrogen in the form of buried animal
hide wastes. As bacteria decompose the waste, some of the nitrogen that was bound up in
complex organic molecules is released to the soil as ammonia. Through leaching processes, the
ammonia is converted to ammonium by reacting with water. The fate and transport of ammonia
contamination in groundwater is consistent with the contaminated groundwater plumes fate and
transport presented in the MSGRP RI, where the contaminated groundwater plumes discharge
into the HBHA Pond and impacts aquatic life. The presence of the chemocline serves to
sequester the highest concentrations of ammonia at depth while assisting in the processes that
decrease ammonia concentrations in the more oxic zones of the water column. EPA’s selected
remedy will adequately address the ammonia concentrations. '

EPA has prepared the October 2005 Technical Memorandum — Evaluation of Ammonia and
Supplemental Soil Data and October 2005 Fact Sheet supplementing the June 2005 Proposed
Plan, which further presents, assesses and explains ammonia’s impact on groundwater and
surface water. Cleanup goals for the protection of human health and the environment have been
developed for groundwater and surface water, respectively, and are presented in the October
2005 Technical Memorandum. This October 2005 Technical Memorandum was included in the
Administrative Record for this Record of Decision and was available for review and comment
during the reopened public comment period from October 20, 2005 to November 18, 2005. The
selected remedy will identify ammonia as a contaminant of concern, and comply with National
Recommended Water Quality Criteria (NRWQC).

D. 25. The ASC’s consultant commented that there is still too much uncertainty in the
shrew calculations.

EPA Response: The risk assessments acknowledge and evaluate the uncertainty associated with
the risk estimates for shrew. The use of soil-to-earthworm bioconcentration factors represents a
conservative estimate of risk. The selected remedy includes strategies to reduce transport and
further deposition of COPCs, including arsenic, from upstream sources.

D. 26. The ASC’s consultant commented that: “[w]e disagree with the statement on Page
7-4, “The resulting level of ecological risk for the receptors is low except for the benthic
invertebrates in the HBHA Pond.” Arsenic frequently is detected above reference criteria
in areas other than the HBHA Pond. ' ‘

EPA Response: It is clearly documented in the BERA that arsenic concentrations exceeding
reference concentrations are found outside of HBHA Pond, however, the presence of arsenic in
the sediment did not correspond to significant ecological effects. This has been attributed largely
to the variation in the bioavailability of arsenic, depending on sediment chemistry and other
factors.

D. 27. The ASC’s consultant commented that: “because no population measurements
were taken, one could state that the risk assessment does not provide sufficient evidence
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to conclude that arsenic contamination in the study areas is not causing an adverse effect
on muskrat populations. The density of individual muskrats in the HBHA wetlands and
38-acre wetland was not measured. This measurement would be beneficial to estimate
the frequency of muskrat use as well as the habitat value to the muskrat. In addition, if
individual muskrats were captured, their fur could be analyzed for arsenic to determine if
exposure to arsenic had occurred.”

EPA Response: Conducting population studies, with the associated high uncertainty, would not
likely provide conclusive evidence to show significant effects on muskrat population as
compared to reference areas. The baseline ecological risk assessment’s level of analysis
conducted for the evaluation of potential effects on muskrat was adequate, and based on these
data, the risk assessment does not provide sufficient evidence to conclude that arsenic
contamination in the study areas is causing a significant adverse effect on muskrat populations.
EPA has acknowledged the uncertainty in the risk evaluation. In addition, unless there are TRVs
in the literature relating arsenic concentrations in mammalian fur to effects on reproduction,
growth, or mortality, collecting these types of data would not assist in determining effects, only
in assessing exposure.

D. 28. A resident of Wilmington commented that in some instances. the human health
risk assessments were based only on food and did not include the breathing, drinking
water, and skin absorption of receptors to contamination sources.

EPA Response: All human health exposure scenarios were developed appropriately for this site
in accordance with EPA risk assessment guidelines. All appropriate exposure pathways were
evaluated in the quantitative evaluation including skin absorption and inhalation exposures. The
drinking water pathway was not included because groundwater within the Northern Study Area
(north of Interstate 95) is not considered a drinking water source area by MassDEP (see
MassDEP’s Use and Value Determination for the Industri-plex study area)..

D.29. A resident of Wilmingtoh commented that wildlife is dead and yet EPA found no

link to the contamination.

EPA Response: The baseline ecological risk assessment was conducted in accordance with EPA
risk assessment guidelines. Unacceptable ecological risks related to the site were only identified
in the HBHA Pond. EPA studies did not show unacceptable risk to wildlife for site contaminants
in other areas.

D. 30. A resident of Wilmington commented that complete hydrocarbons should be
evaluated as part of the risk assessment. She further commented that the use of metals as
risk assessment markers is not appropriate nor based upon currently available technology.

EPA Response: EPA disagrees with the comment suggesting that the risk assessments were
incomplete or only evaluated certain “marker” contaminants or incomplete exposure pathways.
The baseline risk assessments were prepared in accordance with EPA risk assessment guidelines
and accepted technology. Sampling was conducted for the full suite of contaminants including
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volatile and semi-volatile organic compounds, pesticides, polychlorinated biphenyls, metals and
water quality parameters. All contaminants detected were evaluated in the risk assessments.

D. 31. SMC, Pharmacia and the consultant retained by SMC and Pharmacia and SMC
comment that the sediment ingestion scenarios relied upon by EPA in determining a
current human health risk in two locations are not credible, as the locations are difficult to
access.

EPA Response: The exposure scenarios are reasonable and appropriate, consistent with EPA risk
assessment guidance, factor in future land use considerations, and are health-protective. In
addition, these exposure scenarios are supported by the MassDEP. Only samples determined to
be reasonably accessible, based on field observations, were applied to the human health nisk
assessment. Samples located in areas overgrown with reeds, vines, brambles or with excessively
soft sediments, and considered inaccessible, were not quantitatively evaluated for human
exposures. The Cranberry Bog and Wells G&H wetland are well utilized areas by the
neighborhood and community. Future plans by the City of Woburn include development of the
Wells G&H wetland into a passive recreational area. The Cranberry Bog is surrounded by
residences, making it plausible that young children living in these residences may contact
sediments and soils in areas adjacent to their yards. EPA visited each of the sediment exposure
areas on a number of occasions. During each of these visits, adults and children were observed
utilizing these areas (e.g., walking dogs, playing in groups, sliding down the embankments).
Therefore, it is reasonable and health-protective to consider that residential children and adults
living immediately adjacent to the former cranberry bog may come into direct contact with
contaminants in sediment at an exposure frequency of 104 days/year. This exposure frequency
approaches that used to evaluated a residential scenario (150 days/year) but also considers that
each of the visits may not result in direct contact with sediments. Future plans by the City of
Woburn include development of the Wells G&H wetland into a passive recreational area. The
78 day/year-exposure frequency for the Wells G&H wetland area is for future exposures. It is
likely that children and adults would visit this area more frequently than 78 days per year. In
fact, residents have stated to EPA that they currently go to this area nearly cvery day. The 78
days/year exposure frequency is intended to provide a reasonable maximum estimate of the
number of days of sediment and surface water contact per year for future site use in the Wells
G&H wetland area. The total number of visits per year, which may include visits without
sediment and surface water contact, is acknowledged as likely to exceed 78 days per year.

Note: Because responses to the October 13, 2003 comments provided by Gradient Corporation
(consultant for SMC) on the Aberjona River Study were prepared by EPA and are contained as
part of the Administrative Record for the Site, no additional responses to the resubmitted
October 13, 2003 Gradient comments attached to this August 29, 2005 comment letter have been
provided.

D. 32. The consultant retained by Pharmacia and SMC commented that becaunse the
proposed nature trail in the Wells G & H wetland is located in the upland area and does
not extend in the wetland where the contaminated sediments are located, the exposure
pathway should be considered incomplete.
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EPA Response: EPA considers the areas accessible and determined that unacceptable human
health risks exist at the areas. The construction of the nature trail in the upland area near station
WH would attract recreational users to the Wells G&H 38-acre wetland and be an invitation for
those visitors to explore the passive recreational space. Recreational visitors would not be
restricted or limited in their ability to explore the area beyond the nature trail, including the near
shore wetland areas. Therefore, the presence of the nature trail would potentially increase the
frequency with which a recreational visitor may access near shore sediment at station WH. The
evaluation of this potential future sediment exposure pathway using exposure assumptions
inappropriate for a reasonable maximum exposure scenario would not be health-protective or
consistent with EPA risk assessment gutdance.

D. 33. Pharmacia and SMC and the consultant retained by Pharmacia and SMC
commented that the MSGRP Human Health Risk Assessment was not conducted
consistent with EPA guidelines and used unrealistic exposure scenarios and overly
conservative exposure parameters.

EPA Response: The MSGRP RI bascline risk assessment was prepared consistent with EPA risk
assessment guidance and the Wells G&H OU-3 Aberjona River Study HHRA, and to conform to
the requirements of the Final GSIP work plan, prepared by the Industri-plex PRPs and
commented on by EPA and MassDEP. Note that the Aberjona River Study HHRA, upon which
the MSGRP HHRA was based, was reviewed and commented on by the PRPs, the public, and
the MassDEP, and was revised to address those comments and to be transparent, clear,
consistent, and reasonable, given the many diverse opinions on where the “zone of
reasonableness” might lie.

Furthermore, as prescribed by EPA guidance, both HHRAs were prepared to evaluate a
reasonable maximum exposure (RME) case which is a combination of upper-bound variables
and average variables either recommended by EPA or assumed based on site-specific
information, as available. As defined by EPA, the RME case should use a combination of
variables, some at the maximum (95" percentile) and others are the average (50" percentile).
Specifically, RAGS Part A recommends a 95% UCL for the EPC, 95™ percentile values for
contact rates (e.g., a soil ingestion rate), 90" or 95™ percentile values for exposure frequency and
exposure duration variables, and average (50" percentile) values for body weights. This EPA
recommended approach of combining upper bound with average variables was used in the
preparation of the risk assessment. The selected exposure variables used in the risk assessment
were values recommended in EPA guidance documents or based on site-specific information, as
available. The RME exposure estimates were combined with EPA-recommended toxicity
information to estimate RME cancer risks and non-cancer hazards. - The sources of these values
were clearly explained and documented in the report, leading to a transparent and clear
evaluation. The use of EPA-recommended exposure and toxicity values fo the maximum extent
possible results in estimated risks and hazards with a consistent basis across this Site and a basis
that is comparable to other regional sites, exclusive of site-specific information.

The risk assessment was also prepared to account for future potential exposure pathways, as
required by EPA guidance, since those hypothetical future exposure pathways may not be
completely controllable. Until institutional controls are fully implemented at the Site, those
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future pathways are considered potentially complete, and knowledge of the potential risk
findings associated with those pathways are important to the risk management process.
Additional detail on each of these general topic comments is provided below under responses to
specific comments.

D. 34. The consultant retained by Pharmacia and SMC commented that a tiered approach
to risk assessment should have been used.

EPA Response: A sequence of steps was used in performing the MSGRP and Aberjona River
Study risk assessments. Screening level evaluations were performed on the initial rounds of data
collected (e.g., 1995/1997 and 1999 rounds). The initial screening of these samples, many
coliected in inaccessible areas, indicated that additional data were required to adequately
evaluate potential human health risks and hazards in accessible areas. In 2001 - 2002, additional
data in upland and near-shore areas were collected in support of the HHRAs. Following the
collection of these data and a second screening-level evaluation, the arsenic bioavailability study
was performed to more accurately characterize the human health risks and hazards associated
with elevated arsenic levels in accessible sediments. This study represents a significant step in
the reasonable evaluation of arsenic hazard and risk at this Site.

Following release of the draft Aberjona River Study HHRA, comments on the report indicated
the need to conduct additional sampling in upland areas potentially impacted by flooding and to
evaluate dredging within the watershed based on a specific scenario being considered for flood
abatement. After the gathering of site-specific information for current exposure scenarios (e.g.,
flooding frequency, dredging project duration) and the selection of exposure assumptions to
characterize future RME scenarios according to EPA guidance, the reports were prepared in final
draft form. The process used to prepare the final draft reports fulfills the intent of the Tiered
Approach by incorporating site-specific information for exposure pathways. as appropriate, and
after identifying the primary risk-contributing chemical (i.e., arsenic), developing an approach to
estimate the risk and hazard associated with this analyte using site-specific information.

The result is a risk assessment where the conclusions are based on contaminant distributions
appropriately identified by multiple rounds of sampling, state-of-the-art scientific methods, and
reasonable, yet health-protective, exposure assumptions.

D. 35. The consultant retained by Pharmacia and SMC commented that “the use of
multiple upper bound assumptions . . . substantially overestimates the “average” level and
even the reasonable maximum level of potential risk. Having used the 95% upper bound
(or sometimes the maximum) environmental medium concentration as the exposure point
concentration (EPC) for all of the risk calculations and having used the USEPA derived
toxicity values, which are all upper-bound conservative values, means that all the risk
results, regardless of whether the other exposure parameters are averages or upper
bounds, will result in exceeding the level of protectiveness sought under USEPA
guidance.”

EPA Response: The risk assessment was prepared using EPA guidance relative to the evaluation
of reasonable maximum exposure (RME) risk and hazards estimates. As defined by EPA and
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stated above, the RME scenario should use a combination of variables, some at the maximum
(95" percentile) and others are the average (50" percentile). This EPA recommended approach
of combining upper bound variable with average variables was used in the preparation of the risk
assessment. Exposure variables used in the risk assessment were recommended by EPA or based
on site-specific information, as available. The RME exposure estimates were combined with
EPA-recommended toxicity information to estimate RME cancer risks and non-cancer hazards.
The resulting evaluation is reasonable, yet health-protective.

D. 36. The consultant retained by Pharmacia and SMC commented that “it is entirely
unlikely and unreasonable to assume that well water would be used for any purpose with
in the Industri-Plex Site and the MSGRP study area. Therefore, the future groundwater

“use scenarios (industrial worker process water use and car wash worker) should not be
included in the MSGRP HHRA as exposure to groundwater used for industrial or
commercial purposes is not a complete exposure pathway.”

EPA Response: The risk assessment included an evaluation of potential future non-potable
groundwater uses that are not currently restricted by any regulation. The risk assessment
scenarios are consistent with the Groundwater Use and Value Determination for the Industri-plex
aquifer within the Northern Study Area prepared by MassDEP. In addition, their inclusion
complies with the EPA mandate to evaluate potential future land use scenarios.

D. 37. The consultant retained by Pharmacia and SMC commented that the “use of
groundwater in a car wash scenario should not have been included in the risk assessment
as a complete exposure pathway based on City of Woburn zoning and groundwater use
restrictions. However, even if it was included, it should only have been applied to the B-1
zoning areas, and only using data from wells located in these areas, not using the
summarized data for the Site and study area as a whole. If this had been done, risks for
this receptor would be zero in the B-1 #1 area (as no constituents were detected) and
would not have exceeded the regulatory guidelines in the B-1 #2 area. Moreover, if the
shower model had been correctly applied to the data, whether in the B-I areas or
erroneously for site-wide groundwater, it is likely that no regulatory guidelines would
have been exceeded.”

EPA Response: The zoning classifications represent current land use and do not represent
future land use, which is considered in the risk assessments. Because zoning laws and
classifications may be changed, the future car wash scenario was included based on the “low”
use and value determination for the entire Industri-plex aquifer within the Northern Study Area.
Portions of this aquifer were identified as not being associated with risk and/or hazard above risk
management guidelines for this scenario. The car wash scenario was chosen to represent a
conservative non-potable groundwater use scenario focused on the inhalation of volatile
compounds. A 95™ percentile exposure duration (25 years) was used as recommended by EPA
guidance for the RME scenario. Since most car washes do not have a separate enclosed area for
workers which may limit worker exposures to impacted air, the typical length of a work day (8
hours) was used for the exposure time. Because car wash facilities vary in size and the types of
equipment used, the modeled car wash was assumed to be proportionately similar to a shower.
This approach acknowledges that a car wash uses a larger volume of water than a shower, but the
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car wash also allows the volatile compounds to distribute into a proportionately larger space. A
higher degree of ventilation was not factored into the modeling because there 1s no requirement
that a car wash will be constructed with a specific dryer, if any. This approach and assumptions
are reasonable and allowed for the use of an EPA-approved model to generate volatile compound
airborne concentrations during water usage.

D. 38. The consultant retained by Pharmacia and SMC commented that if the
groundwater as industrial process water scenario is included in the MSGRP HHRA, the
ingestion pathway should be designated as incomplete.

EPA Response: The process water scenario was chosen to capture a conservative non-potable
groundwater use scenario which included all three exposure pathways (incidental ingestion,
dermal contact, and inhalation) and to comply with the EPA requirement to evaluate potential
future use scenarios. This scenario assumes that an individual would dermally contact extracted
groundwater for one hour of the workday. Gloves, long sleeves, or other impediments to dermal
contact were assumed to be in place for the remainder of the day. The water ingestion rate of 50
mL/day {approximately one mouthful over the course of a typical work day) accounts for the
accidental splashing of water into the mouth. Tt can not be assumed that workers would be health
and safety trained or even be aware that the process water in use may be contaminated.

D. 39. The consultant retained by Pharmacia and SMC commented that ingestion of
shallow groundwater during excavation activities should not be identified as a complete
exposure pathway, and no risks or hazards should be calculated for this pathway; this
commenter further stated that dermal contact with groundwater during excavation did not
result in risks above regulatory guidelines. '

EPA Response: The groundwater ingestion rate of 50 mlL/day (approximately one mouthful over
the course of a typical work day) was used to account for the accidental splashing of water into
the mouth during excavation activities. This value is within the range of reasonable professional
judgment values used to evaluate this pathway.

D. 40. The consultant retained by Pharmacia and SMC commented that “[u]se of the
relative bioavailability (RBA) for soils would result in an almost 2-fold decrease in risks
calculated for ingestion of arsenic in soils pathway — ingestion of arsenic in soils is the
risk-driver for both the construction worker and day care child scenarios.”

EPA Response: The site-specific arsenic bioavailability study was performed specifically for
depositional sediments, not soil. Because the soil matrix composition and structure could differ
considerably from that of sediment, the arsenic bioavailability estimate was not considered
applicable to the soil ingestion pathway. However, during pre-design, additional site-specific,
EPA-approved studies/tests may be conducted to determine the relative bioavailability of arsenic
from surface soils, or from subsurface soils, if such an approach is deemed beneficial in limiting
the extent of institutional controls that may be necessary for individual properties. EPA-
approved studies/tests include in-vivo bioavailability studies (e.g. swine bicavailability study)
similar to the study conducted by EPA during the MSGRP RI. Future EPA-approved studies
may potentially include in-vitro bioavailability studies (not currently approved by EPA).
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Individual studies must be conducted for surface soils and subsurface soils (samples from both
samples may not be consolidated into one sample because of likely variability in the soil matrix).

D. 41. The consultant retained by Pharmacia and SMC commented that if EPA used the
upper-bound soil ingestion rate of 100 mg/day for the construction worker, the site-
specific sediment arsenic bioavailability factor for soil ingestion, and eliminated the
shallow groundwater ingestion pathway, the resulting potentially carcinogenic risks
would not exceed the regulatory guidelines for the construction worker, and the hazard
index would be only slightly above the regulatory guideline of 1 for the SO (former
Mishawum Lake and associated wetlands) subsurface soil exposure area, and would be
below the regulatory guideline for the SO surface soil exposure area.

EPA Response: Exposure assumptions used for the construction worker scenario were obtained
from the most current EPA guidance sources available. The evaluation of two distinct exposure
intervals is consistent with EPA Region I guidance and prevents the dilution of an exposure point
concentration for one interval containing higher levels of contaminants through the addition of
data points from a different interval which contains lower contaminant concentrations. This
mathematical dilution of an exposure point concentration might result in the lack of
identification of a soil interval requiring action. Conversely, the evaluation of each interval as a
distinct exposure interval prevents the possible false conclusion that both intervals require action
to the same degree. The sediment arsenic bioavailability study is not applicable to soils and EPA
does not believe that a 100 mg/kg soil ingestion rate is health-protective for a construction
worker. '

D. 42. The consultant retained by Pharmacia and SMC commented that “use of more
realistic, yet stili conservative exposure factors results in PRGs for arsenic in soil for the
day care child scenario that are higher than the USEPA-derived values.”

EPA Response: The day care scenario was chosen to evaluate potential dav care exposures.
Note that children not only attend day care during their preschool years, but also after their
preschool years for befere-school and after-school care, and also during school vacation periods.
The first six years of life were selected for evaluation to account for this continuous period of
care until a child goes to preschool, but also to account for the additional time a child may attend
a day care facility after the preschool years. The exposure frequency (150 days/year relative to a
possible 250 days/year of day care) accounts for adverse temperature and weather conditions
during pertods of the year within the New En&land area. As prescribed for the RME scenarto,
the 95™ percentile value for soil ingestion, 50" percentile surface areas, and a dermal adherence
factor for a reasonable upper-bound activity were used. The 95% UCL was used as the exposure
point concentration, as recommended by EPA guidance for the RME scenario. The sediment
arsenic bioavailability study is not applicable to soils. EPA does not believe that the exposure
assumptions recommended in this comment are health-protective for a day care scenario.

D. 43. The consultant retained by Pharmacia and SMC commented that “[i]t is likely that
if the more realistic exposure assumptions and EPCs are used in the MSGRP HHRA,
risks for this hypothetica) future dredger receptor would not exceed regulatory
guidelines.”
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EPA Response: The exposure frequency and exposure duration for the dredging worker is based
on site-specific information obtained for a flood-control project being contemplated for the
watershed. Other exposure assumptions used for the dredging worker scenarto were obtained
from the most current EPA sources available for excavation workers.

D. 44. The consultant retained by Pharmacia and SMC commented that “based on [their]
review of the available scientific data [for arsenic] (including numerous studies that have
been published since the RfD was last revised), use of a diet -adjusted NOAEL of 0.0024
mg/kg-day (reflecting a NOAEL of 0.0015 mg/kg-day and a dietary intake of 0.0009
mg/kg-day) together with an MOE of 1 represents a conservative (i.e., health-protective)
toxicity benchmark (RfD = 0.0024 mg/kg-day) for assessing potential non-cancer health
risks associated with long-term exposures. This RfD is 8-fold higher that that developed
by USEPA. Use of this value would result in an 8-fold decrease in the calculated hazards
in the MSGRP and would result in an 8-fold increase in the noncancer-based PRGs.”

EPA Response: The baseline risk assessments were prepared in accordance with EPA guidance
documents. The current EPA-recommended oral reference dose for arsenic was used in the
evaluation. The data upon which this toxicity value is based has been extensively reviewed
within the scientific community and the recommended value represents the most defensible
estimate of the noncarcinogenic toxicity of this compound.

D. 45. The consultant retained by Pharmacia and SMC commented that “[t]he
uncertainties and high degree of conservatism in the cancer potency estimates [for
arsenic] provide an additional reason why the MSGRP HHRA should have been refined
with more realistic exposure assumptions prior to using it as the basis for remedy
decisions.”

EPA Response: The baseline risk assessments were prepared in accordance with EPA guidance
documents with exposure assumptions which EPA considers reasonable, as explained above.
The current EPA-recommended oral slope factor for arsenic was used in the evaluation. The
data upon which this toxicity value is based has been extensively reviewed within the scientific
community and the recommended value represents the most defensible estimate of the
carcinogenic potency of this compound.

D. 46. The consultant retained by Pharmacia and SMC commented that “[bjecause the
Anttila et al. [TCE carcinogenicity] values represent a more scientifically defensible
starting point for characterizing TCE's carcinogenic potency, the MSGRP HHRA
overstates the risks from ingestion of TCE in groundwater and inhalation of TCE in
indoor air, notwithstanding that neither of these exposure pathways should be identified
as complete within the study area.”

EPA Response: The baseline risk assessments were prepared in accordance with EPA guidance
documents. The carcinogenic potency of trichloroethylene is currently under review by EPA.
Once the review is completed and revised potency estimates are released, the impact of the
potential changes will be reviewed as part of the five-year review process.
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D. 47. The consultant retained by Pharmacia and SMC commented that “t]he result of
using the most conservative toxicity value for benzene is to overstate the risks from
exposure to benzene.”

EPA Response: The high-end of the range of values provided for benzene was used in the
quantitative evaluation. To account for the conservative selection of benzene cancer toxicity
values, a 10~ cancer risk was selected as the target risk level for PRG calculation. Therefore,
this uncertainty has been adequately addressed and accounted for by the selection of a target
cancer risk level one order of magnitude higher than the recommended point of departure (i.e.,
107).

D. 48. The consultant retained by Pharmacia and SMC commented that EPA “did not
take the limited benthic invertebrate habitat of HBHA Pond into account in their analysis.
Even under the best of conditions, HBHA Pond is a stormwater retention basin and not a
quality ecological habitat. Remediation to be conducted under USEPA’s -Proposed Plan
will not improve the quality of the benthic invertebrate habitat in HBHA Pond.”

The consultant retained by Pharmacia and SMC commented that no remedial action was
recommended for sediment below the thermocline at a similar pond at the W.R. Grace
Site in Acton, Massachusetts.

Pharmacia added that because of anoxic conditions, the benthic invertebrate community
in the hypolimnion of stratified lakes and ponds such as the HBHA Pond is typically
impoverished and, in persistent anoxic conditions, can be completely absent.

EPA Response: EPA has made a site-specific determination based upon the data, fate and
transport, and risk assessment results at the Industri-plex OU-2, including Wells G&H OU-3.

The conditions, risk evaluations, and cleanup decisions associated with the HBHA Pond are site
specific and not applicable to the W.R. Grace Superfund Site, Acton, MA. It is the policy of
EPA to determine cleanup goals on a site-specific basis. It is also essential to do so with respect
to the HBHA Pond and Sinking Pond because these systems are entirely different in their
habitats, sources of contamination, and fate and transport of contaminants.

The HBHA Pond is less than 20 feet deep and continuously receives contaminated groundwater
plumes discharges in deeper portions of the pond. The HBHA Pond also receives surface water
discharges at the surface of the pond. These discharges produce the chemocline within the
HBHA Pond which helps keep the highest concentrations of contamination in surface water
below the chemocline. This chemocline is an unnatural condition within the HBHA Pond. The
sediments in the HBHA Pond contain high concentrations of contaminants and are severely toxic
(i.e., associated with significant mortality). The surface water in the HBHA Pond contains high
concentrations of contaminants and exceed NRWQC. The HBHA Pond contains various fish
species and benthic invertebrates, and these fish and invertebrates contain elevated levels of
contaminants in their tissues. EPA considered all the data and the uniqueness associated with the
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HBHA Pond, and determined that surface water and sediment in the HBHA Pond posed an
unacceptable ecological risk.

Sinking Pond at the WR Grace Site, Acton, MA, is a kettle pond approximately 45 feet deep with
no surface water outlet. The primary source of contamination at Sinking Pond is attributed to the
surface water discharge directly to the pond from a groundwater treatment system. Also, the
hypolimnion present at the Sinking Pond is associated with the kettle pond’s natural conditions,
while the chemocline at the HBHA Pond is associated with contaminated groundwater plumes
discharge and unnatural conditions. Only one sample in the sediments from the deep water of
Sinking Pond showed any effect in toxicity testing, and the effect was marginal in significance.

The severe toxicity (i.e., significant mortality) of the sediments in the laboratory at all locations
tested in HBHA Pond clearly indicates toxicity of the sediments, independent of other habitat
conditions. The toxicity observed in the laboratory was not related to anoxic conditions, since
the overlying water in the laboratory was aerated.

The toxicity testing results and tissue concentrations of fish and invertebrates differentiate the
benthic invertebrate results in HBHA Pond from the pond reference (Phillips Pond — which also
exhibited low oxygen in deep water during stratification) and downstream locations. In addition,
the surface water concentrations exceed NRWQC and contribute to aquatic life impacts. EPA
determined the surface water and sediments in the HBHA Pond pose an unacceptable ecological
risk and warrant action.

EPA believes that remediation of sediments in the southern portion of HBHA Pond will improve
and provide additional habitat for aquatic life (e.g., benthic community and fish). The
remediation of the southern portion of the HBHA Pond will also reduce downstream migration
of contamination.

D. 49. The consultant retained by Pharmacia and SMC commented that EPA “arbitrarily
selected a Preliminary Remediation Goal (PRG) for the protection of benthic
invertebrates from a limited amount of data. In selecting the PRG of 273 mg/kg for
arsenic in HBHA sediments, USEPA ignored data showing no effects on benthic
invertebrates at arsenic concentrations over 1,000 mg/kg. They also ignored their own
analyses showing that effects on benthic invertebrates were more highly correlated to
habitat conditions (dissolved oxygen concentration, acid volatile sulfide concentrations,
water depth, and flow) than sediment arsenic concentrations.”

Pharmacia reiterated this comment in a separate submission.

The Pharmacia and SMC’s consultant also commented that “.... body burdens of arsenic
in benthic invertebrates were similar in the deep water stations in HBHA Pond and
downstream in the wetlands. This supports the analyses that demonstrate the toxicity (o
benthic invertebrates in deep water Pond locations is due to causes other than arsenic.”

EPA Response: EPA evaluated all the relevant data and stands behind its nature and extent, fate
and transport, and risk evaluations. While not recognized in the comment, fate and transport
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processes of the groundwater plumes, including but not limited to high arsenic, benzene,
ammonia, conductivity, reducing conditions and low DO, and migration and discharge into the
HBHA Pond, have contributed to contamination and risks in the HBHA Pond, as well as
downstream ateas.

EPA utilized data reported in the BERA, as appropriate, when developing site cleanup goals.
For data collected outside of the HBHA Pond, the greatest correlations were found between
benthic community and habitat quality measurements (acid volatile sulfide concentration in the
sediment, water depth, dissolved oxygen content of the overlying water, flow regime, and total
organic carbon (TOC)). The data within the HBHA Pond differed dramatically from the rest of
the community data observed outside the pond, highlighting the uniqueness of the HBHA Pond.
This uniqueness relates to the fact that the HBHA Pond receives a continuous source of
contaminated groundwater in the deeper portions of the pond, surface water discharges at the
surface of the pond, the presence of the chemocline which helps keep high concentrations of
contaminants in surface water below the chemocline, high concentrations of contaminated
surface water above NRWQC in the HBHA Pond, high concentrations of contaminated
sediments in the HBHA Pond, sediments with extreme toxicity (e.g., significant mortality) in the
HBHA Pond, fish and benthic communities presence in the HBHA Pond, fish and benthic
communities tissues from the HBHA Pond containing elevated levels of contamination {e.g.
arsenic), etc. EPA considered all the data and determined that the surface water and sediment in
the HBHA Pond pose an unacceptable ecological risk.

With regard to arsenic in HBHA Pond benthic invertebrates, Appendix Table 7B.6.1 summarizes
benthic invertebrate tissue data. Benthic invertebrate tissue data exist for SED-07, 2.3 mg/kg
arsenic. There are no tissue data for SED-05, because no organisms were collected. Although
an indication of elevated arsenic in tissue, this value from SED-07 has some uncertainty, since it
is based on a limited sample size and is not replicated at another deep location. As indicated in
the comment, this value is lower than tissue samples collected outside of the HBHA Pond. This
could be a result of a number of factors, including that the sample may represent an carly instar
which did not have a very long exposure to the sediment before it was collected. Contrary to
what is stated in the comment, this single value does not prove that arsenic does not contribute to
the toxicity observed in the sediments from deep water in HBHA Pond. The highest invertebrate
tissue concentration was measured at location MC-06 in the shallow sediments of HBHA Pond
of 26 mg/kg. ‘

Based on the analyses in the BERA, EPA concluded the benthic invertebrate data outside of the
HBHA Pond indicated a low level of effects on community composition and toxicity correlated
to arsenic (even accounting for all of the other environmental variables mentioned above). EPA
also concluded these effects were not severe enough to represent an ecological effect that ,
warranted an action. Based on this assessment, 2a PRG was developed, only for HBHA Pond,
using data only from HBHA Pond. With three data points from HBHA Pond, EPA selected the
lowest observed concentration of arsenic associated with adverse effects, found at Station SED-
06.

It is correct that in Appendix 7D of the BERA, EPA performed multivariate analyses of the
benthic invertebrate data. These results indicated that the two deep water locations in HBHA
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Pond were dissimilar with regard to benthic community in comparison to any-other site or
reference sampling location outside of the HBHA Pond. Hence, as mentioned above, the HBHA
Pond is unique, containing sediments with severe toxicity and surface water exceeding NRWQC,
which EPA determined to be an unacceptable ecological risk.

D. 50. The consultant retained by Pharmacia and SMC commented that “National
Recommended Water Quality Criteria (NRWQC) for dissolved arsenic were not
exceeded in outflow from HBHA Pond under baseflow or storm

" conditions.” Pharmacia reiterated this comment in a separate submission.

EPA Response: See above responses. EPA collectively censidered nature and extent, fate and
transport, and risk evaluations. Contaminated groundwater plumes (including arsenic and
ammonia) discharge into the HBHA Pond and contribute to contaminations and risks at the
HBHA Pond and downstream areas. EPA has documented and acknowledged that the NRWQC
for arsenic is not exceeded in the surface water outflow from HBHA Pond. However, EPA has
documented high concentrations of dissolved arsenic in deep water of the pond at concentrations
well above the NRWQC. EPA has also documented in the October 2005 Technical
Memorandum — Evaluation of Ammonia and Supplemental Soil Data that the concentration of
ammonia, which is very toxic to aquatic life, also exceeds the NRWQC in both the deep water as
well as the shallow water (above the chemocline) in the HBHA Pond on a frequent basis. These
concentrations of both arsenic and ammonia represent an exceedance of an ARAR, and a risk to
aquatic life.

D. 51. The consultant retained by Pharmacia and SMC commented that “ftjhe HBHA
Pond in its current condition is currently providing the wetland functions listed in the
Massachusetts Wetlands Regulations (310 CMR 10.01(2)) and does not require wetland
replication to provide those functions.” Pharmacia reiterated this comment in a separate
submission. '

EPA Response: The sediments throughout the HBHA Pond were extremely toxic and are
associated with contaminated groundwater discharges originating from the Industri-plex site.
EPA’s ecological risk assessment identified these sediments as presenting an unacceptable
ecological risk to benthic organisms. Due to the sediment toxicity and surface water quality
exceedances of the NRWQC, EPA does not concur that the wetland functions and values are
being protected in the HBHA Pond under current conditions.

Due to sedimenl contaminant concentrations in both deep and shallow water and the periodic
exceedances of the NRWQCs for arsenic and ammonia in surface water, the ability of the HBHA
Pond to perform functions of providing wildlife habitat, fisheries habitat and pollution
prevention are impaired. The selected remedy includes dredging contaminated sediments from
the southern portion of HBHA Pond and restoring the impacted area. A compensatory wetland
will be constructed to make up for the lost wetland functions and values in the northemn portion
of the Pond and capped drainways. The lost functions and values of the southern portion will be
restored in place. The degraded functions and values of the northern portion and capped
drainways will be mitigated through the construction of compensatory wetlands nearby in the
watershed. This mitigation will be consistent with ARARs
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The selected remedy incorporates the northern portion of the HBHA Pond into the treatment
process, which periodically requires sediments to be removed. Considering these contaminated
sediments and future accumulated contaminated sediments will be retained, impact benthic
community, and periodically be removed from the northem portion, EPA’s selected remedy
identified the northern portion as a habitat loss requiring compensation through the construction
of alternative habitat within the watershed. EPA’s selected remedy for the southemn portion of
the HBHA Pond requires contaminated sediment removal and restoration. Hence, compensatory
mitigation is not necessary for the southern portion.

D. 52. The consultant retained by Pharmacia and SMC commented that: “the absence of
unacceptable ecological risks associated with benzene in groundwater at the West Hide
Pile demonstrates that there was no need for USEPA to include enhanced in-situ
bioremediation for the West Hide Pile in its Proposed Plan.”

EPA Response: Benzene concentrations in groundwater remain elevated at the West Hide Pile,
similar to concentrations previously detected in groundwater.. EPA’s RI identifies that plumes
associated with the West Hide Pile (e.g., benzene, arsenic, ammonia) likely discharge to nearby
wetlands (e.g. southern pond). Insufficient groundwater data and no surface water data were
available to assess the extent of the impact of the West Hide Piles groundwater plures on
surface water and sediments. Further predesign investigation will be necessary for the area to
evaluate West Hide Pile and East Hide Pile groundwater impacts on the surface water and
sediments and impacts to the downgradient plumes.

D. 53. The MBTA commented that “EPA should assess the risk associated with potential
ammonia contamination and should specifically address the risk posed to a construction
worker (for example working within a trench) who could be exposed to ammonia
contaminated soil and groundwater/surface water..

EPA Response: EPA evaluated the potential risk and hazard associated with construction worker
contaminant exposures (ingestion, dermal contact, and inhalation exposure routes) in the
MSGRP RI human health risk assessment. Arsenic was the only contaminant associated with
risk management exceedances. Ammonia was not included as part of the MSGRP RI risk
assessment. However, the maximum detected concentration of ammonia in groundwater (2,710
mg/L) was evaluated as part of the October 2005 Technical Memorandum — Evaluation of
Ammonia and Supplemental Soil Data. Because the potential contribution from ammonia was
four orders of magnitude less than conservative screening criteria, ammonia was not selected as a
contaminant of concern for the construction worker scenario. Therefore, additional risk
characterization information was not included for this receptor.

D. 54. The ASC’s consultant stated that: “the last-minute nature of ammonia’s inclusion
has prevented EPA from evaluating the potential effects of ammonia, particularly as a
contributing source to overall eutrophication of the Aberjona River watershed....We
encourage EPA to further consider the role of ammonia as a nutrient source potentially
detrimental to the health of the Aberjona’s ecosystems.”
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EPA Response: See EPA Response to Comment F. 15, below.

D. 55. The ASC’s consultant stated that: “[cJomments made bvy others erroneously
calculate — and greatly exaggerate — the effects of combining upper-bound assumptions in
the human health risk characterization.”

EPA Response: See EPA response to comment D.35, above.

D. 56. The ASC’s consultant states that: [o]n page 3-5 of the October 2005 “Evaluation
of Ammonia and Supplemental Soil Data,” EPA states that arsenic was not detected in
any of the twelve soil samples collected at the Rifle Range. The detection limits of these
samples, however, ranged from 19 to 32 mg/kg. These detection limits are too high to
Judge whether these soil may have been impacted above background levels, as the
“natural” concentration of arsenic in soils in Massachusetts averages about 5 mg/kg.
These samples should be re-analyzed to obtain better detection limits.”

EPA Response: The goal of the soil sampling in this area was not to determine whether upland
soil arsenic levels were consistent with background but rather to determine whether arsenic was
present at levels associated with a risk management exceedance. Soil arsenic detection limits
were adequate to determine whether arsenic was present at levels associated with risk or hazard
in excess of risk management criteria.

D. 57. The ASC’s consultant questioned: “Has EPA tested for the presence of H,S in
groundwater, and evaluated the possibility that H,S off-gassing might present potential
human health risks to receptors such as the car wash workers (and other potential users of
groundwater), especially since the Reference Concentration for H,S is quite small (about
2 ug/m®)? If H,S is potentially present, it should be added as a contaminant of potential
concern.” . '

EPA Response: EPA's Office of Research and Development conducted limited analyses of
groundwater samples for hydrogen sulfide including conducting field measurements at 18
groundwater sample locations-along with vertical profile sampling within the north and centrai
portions of the HBHA Pond water column. Hydrogen sulfide was not detected within the HBHA
Pond water column. Although low detections of hydrogen sulfide were sporadically observed in
groundwater, EPA does not believe that the low concentrations of hydrogen sulfide would be
sustained due to the geochemical conditions observed (and previously reported) in groundwater
throughout the Industri-plex site. Specifically, the presence of hydrogen sulfide in groundwater
is limited by the elevated concentrations of ferrous iron throughout the site, which results in
rapid precipitation of iron sulfides within the aquifer and sediments of the HBHA Pond.
Evidence for this process is documented for sediments collected from the northern portion of the
HBHA Pond within the zone of plume discharge (Wilkin and Ford, 2002). Based on thesc data,
EPA does not believe that hydrogen sulfide would be present at concentrations that would
contribute significantly to human health risk and therefore, is not considered a contamtnant of
concern.
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D. 58. The consultant retained by Pharmacia and SMC commented that: “USEPA used a
95% upper confidence limit (UCL) of ammonia in groundwater of 316 mg/L in their risk
calculations. If only data from the B-1 zoned areas (all of which are from the B-1 #1
area) are used, the resulting 95% UCL concentration is 6.54 mg/L...”

EPA Response: See EPA response to comment D.35.

D. 59. The consultant retained by Pharmacia and SMC commented that: “USEPA must
also consider the form of ammonia that is in groundwater. USEPA’s modeling does not
account for the fact that below pH 9.25, ammonia exists largely as the ammonium ion
(NH,") in solution (Snoeyink and Jenkins, 1980)....This is a critical distinction because
ammonium is not volatile and therefore would not be present in the air due to
volatilization.”

EPA Response: The form of ammonia in water is both pH and temperature dependent with both
higher temperature and pH favoring the unionized (volatile) form. Should groundwater be
withdrawn and used as process water or in a warm water car wash, the pH and temperature of the
groundwater may be altered such that a higher percentage of volatile ammonia is present than
exists natively. In addition, as volatile ammonia is released, there will be equilibrium
partitioning that will result in the further conversion of ionized ammonium into volatile ammonia
in a time-dependent manner. Because a car wash scenario may invelve the warming of
groundwater, the mixing of groundwater with soap solutions with basic properties, and the used
water may remain in the washing area for a period of time allowing for extended volatilization
time, EPA conservatively assumed that future conditions may exist that result in the near
complete volatilization of ammonia from groundwater.

D. 60. The consultant retained by Pharmacia and SMC commented that: “USEPA should
emphasize the conservatism inherent in the ammonia RfC. The ammonia RfC is based
on relatively mild, reversible respiratory effects such as respiratory irritation, and on a
single NOAEL exposure level. These observations, coupled with the use of an
uncertainty factor of 30, reflect the conservatism inherent in the ammonia RfC.”

EPA Response: The current EPA-recommended inhalation reference concentration for ammonia
was used in the evaluation. The data upon which this toxicity value is based has been
extensively reviewed within the scientific community and the recommended value represents
that most defensible estimate of the non-carcinogenic hazard of this compound.

D. 61. The consultant retained by Pharmacia and SMC commented that: “ammonia
concentrations at or below 37 mg/m3 (USEPA’s estimated exposure concentration) for
extended durations are well below levels that cause serious or permanent adverse _
effects.... There are no reported cumulative effects from repeated exposure to ammonia at
the concentrations modeled by USEPA...”

EPA Response: The baseline risk assessment was prepared in accordance with EPA guidance
documents. The selection of toxicity values and the evaluation of receptor-specific hazard are to
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protect against both serious/permanent and less sentous/transient health effects. The EPA-
recommended ammonia toxicity value is protective of both types of health effects.

D. 62. The consultant retained by Pharmacia and SMC commented that: “USEPA should
also compare the estimated ammonia exposure concentrations to occupational exposure
guidelines, to provide additional perspective on the likelihood of adverse health effects.”

EPA Response: The baseline risk assessment was prepared in accordance with EPA guidance
‘documents and adequately evaluated the potential hazard to a commercial worker.

D. 63. The consultant retained by Pharmacia and SMC commented that: “EPA relies
upon an evaluation of ammonia concentration data collected primarily between 1999 and
2001 in the Halls Brook Holding Area Pond (HBHA Pond). No data are presented or
analyzed by USEPA for locations further downstream in the Aberjona River watershed.
Therefore, the USEPA analysis does not address potential impacts to aquatic life in those
portions of the Aberjona River watershed that are appropriate for aquatic life....Measured
instantaneous ammonia concentrations [presented in a recent Master of Science Thesis by
M. Cutrofello in August 2005} exceeded the applicable 30-day average CCC in amounts
that were statistically significant only during 1 of 7 sampling events at HBHA Pond
Outlet and 1 of 8 sampling events at HBHA Wetland Outlet. Of 23 samples collected
from the Aberjona River at Route 128, immediately downstream of the HBHA Wetland,
none exceeded the applicable 30-day average CCC for ammonia. Further downstream on
the Aberjona River, there were no instantaneous measurements of total ammonia that
exceeded the calculated CCC at any of the stations sampled.”

EPA response: EPA used ammonia data collected between 1999 and 2001 due to the intensive
studies carried out in HBHA Pond to evaluate temporal and spatial distributions in chemical
gradients. However, EPA also collected additional ammonia data in HBHA Pond and tributaries
to HBHA Pond in 2004 and 2005. Based on EPA’s data, most exceedances of the CCC and
CMC for ammonia were in deeper water of HBHA Pond, although exceedances of up to 4-fold
the CCC were observed in the HBHA Pond outlet in 3 out of 5 samples collected. These data
appear to be generally consistent with the data presented by Cutrofello (2005).

E. Questions and Comments Concerning the Preferred Remedy

E. 1. The ASC inquired whether the type of remedy proposed had been utilized
elsewhere and if so, if there is any statistical analysis demonstrating its effectiveness.
The ASC’s consultant commented that it is unaware of similar remedies being
implemented elsewhere, and whether or not the utilization of a system like the HBHA
Pond to contain contamination is a “tried and true process.”

EPA Response: The components of the remedial action have been widely and successfully
implemented at other sites around the country such as in-situ enhanced bioremediation,
permeable cap to prevent contarninated soil erosion and downstream migration of contaminants
of concern, impermeable cap to prevent contaminated groundwater infiltration and downstream
migration of contaminants of concern, dredging and off-site disposal of contaminated sediments,
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etc. The principal treatment mechanisms associated with the selected remedy for HBHA Pond
involve aeration, precipitation and biological degradation which are commonly used at
groundwater and waste water treatment plants throughout the country. Constructed wetlands
have also been used as a method of treating contamination using natural processes occurring in a
wetland system. In addition, EPA’s Office of Research and Development has monitored the
conditions within the HBHA Pond which demonstrate the selected remedy will work and achieve
the cleanup standards. Please refer to EPA publication EPA832-R-93-005 where 17 case studies
were evaluated for constructed treatment wetlands.

The problems at the Industri-plex site are unique and EPA is unaware if a similar system using
all of these various components exists elsewhere in the country. However, we note that the
natural processes that exist in the HBHA Pond have been shown to be somewhat effective in
sequestering arsenic and reducing other COCs. EPA’s goal is to assist and enhance these
processes while restoring as much of the HBHA Pond and wetland as possible. Notwithstanding
the above, at least every five years, EPA will evaluate the conditions at the site and determine if
the selected remedy 1s protective of human health and the environment.

E. 2. One commenter associated with the Woburn Conservation Commission noted that
there was nothing in the Proposed Plan detailing the following: management of
contaminated soils, the location and design of replicated areas for wetlands mitigation,
and treatment of any archaeological findings, and also requested that EPA coordinate its
work in wetlands with the Woburn Conservation Commission.

EPA Response: The specific details of the selected remedy as mentioned in the comment (i.e.,
planting schemes, waste handling procedures, monitoring, etc) will be provided in the remedial
design. EPA will continue to coordinate with all stakeholders regarding the selected remedy.
EPA notes that remedial actions under the Superfund program are generally exempt from local
permits.

E. 3. One Wobumn City Alderman asked what will happen to the waste causing the
groundwater contamination (upstream of the HBHA Pond).

EPA Response: The capped and buried organic waste (animal hide residues) and soils
contribute to groundwater plumes. These capped and buried organic waste and soils will remain
in place serving as a long-term source to the contaminated groundwater plumes. Hence, the
contaminated groundwater plumes are expected to persist indefinitely.

E. 4. One Woburn City Councilor asked if there was a backup plan in place should the
cofferdam system fail. The ASC’s consultant commented that EPA should be prepared to
deal with unexpected findings and consequences, and asked if there was a backup plan.

EPA Response: Long-term monitoring will ensure that the remedy remains effective and that the
conditions that the remedial design is based upon do not change or alter the performance of the
remedy. In addition, a comprehensive review will be conducted at least every five years to
evaluate the protectiveness of the remedy. The purpose of the five-year review is to evaluate the
implementation and performance of the remedy in order to determine if the remedy is or will be
protective of human health and the environment. The five-year review will document
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recommendations and follow-up actions as necessary to ensure long-term protectiveness of the
remedy or bring about protectiveness of a remedy that is not protective. These recommendations
could include providing additional response actions, improving O&M activities, optimizing the
remedy, enforcing access controls and institutional controls, and conducting additional studies
and investigations. For example, if under the selected remedy, the NRWQC values cannot be
achieved at the HBHA Pond compliance point, then additional actions may be required. If
different remedial actions are necessary, then other remedial alternatives, such as GW-3 Plume
Intercept by Groundwater Extraction, Treatment and Discharge and Monitoring with Institutional
Controls coupled with HBHA-5 Removal and Off-Site Disposal, outlined in the June 2005 FS,
may be considered.

E.5. The ASC asked if there were more detailed designs plans available beyond that
which is contained in the Proposed Plan. The ASC’s consultant commented that there is
almost no detailed design information to comment upon.

EPA Response: The design stage of the process will occur after the Record of Decision is
issued, and will be available for public review.

E. 6. The ASC’s consultant commented that because a large amount of waste will be left
in place, it depends strongly on continued risk and land management.

EPA Response: The comment is noted. EPA recognizes that waste will remain in place and
require long-term monitoring. The Feasibility Study evaluated all alternatives based upon 30
years. However, some aspects of the remedial action and monitoring will extend beyond 30
years due to the waste remaining in place.

E. 7. The ASC’s consultant commented that because monitoring is a crucial aspect of the
proposed remedy, it should be given the opportunity to review and comment upon the
specific details of the monitoring program.

EPA Response: Meonitoring is an important component of the selected remedy, and is generally
described in the description of alternatives in Section 3, Section 4, and Appendix B of the FS.
An EPA-approved monitoring program will be performed consistent with previous RI
monitoring methods and procedures so that on-site and off-site contaminant trends and
migrations patterns can be adequately evaluated and compared to previous RI data. Monitoring
will also be performed to evaluate the performance of the selected remedy. Specific details of
the monitoring program will be developed during remedial design process.

E. 8. The ASC’s consultant asked who is going to oversee the capping and the
construction, who will be responsible for giving permits for construction on these sites,
and whether the City of Woburn would be responsible for those matters.

EPA Responsc: EPA, in consultation with the Commonwealth of Massachusetts, will oversee
the remedial design and remedial action. Under the Superfund program, remedial actions are
generally exempt from local permitting requirements. As indicated in the above responses, EPA
believes public participation is an important aspect of the Superfund process that will continue at
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this site and encourages involvement of the local authorities during the design and construction
phases of the project.

E. 9. The ASC’s consultant commented that: “Alternative HBHA-4 involves significant
physical disturbance of the Halls Brook Holding Area (HBHA) pond, which raises a
concern about whether the existing chemical stratification and the predominant redox
chemistry of the pond can be maintained.”

EPA Response: An important aspect of the selected remedy for HBHA Pond is ensuring that
baseflow surface water from Halls Brook continues to discharge into the northern portion of the
HBHA Pond, which helps to maintain the chemocline at a depth of approximately 150 — 200 cm
below the pond’s surface. The selected remedy re-directs Halls Brook storm surface water flow
to the southern portion, but maintains baseflow conditions in the northern portion. EPA agrees
that significant, frequent, and careful monitoring of the water quality and redox parameters in the
HBHA Pond is an important aspect of the remedy. The specific details of the monitoring
program will be provided in the Remedial Design.

E. 10. The ASC’s consultant commented that: “tJhe Proposed Plan suggests that EPA’s
proposed Alternative GW-2 for groundwater, when combined with HBHA-4, ‘also
controls the downstream migration of contaminated groundwater by intercepting it at the
northem portion of the HBHA pond’ — however, the cofferdam will not intercept arsenic
in groundwater discharging directly to the south basin.”

EPA Response: The location of the low-head cofferdams presented in the Proposed Plan and
selected remedy is conceptual and approximate based on the available groundwater data. The
final location of the low-head cofferdams will be determined during the pre-design field
investigations and will intercept the contaminated groundwater plumes being released from the
Industri-plex site (e.g., arsenic, benzene, ammonia). Also, the presence of arsenic at the bottom
of the HBHA Pond does not necessarily correlate directly to the presence of the arsenic
groundwater plume. The chemocline within the HBHA Pond keeps contamination at depth, and
the dissolution and precipitation cycling processes below the chemocline contribute to the broad
distribution of high arsenic concentrations throughout the bottom of the pond.

E. 11. The ASC’s consultant commented that: “[t}he proposed remedial plan does not
address high concentrations of dissolved total ammonia (NH," plus NH3) entering the
north basin in groundwater.”

EPA Response: Consistent with the October 2005 Technical Memorandum — Evaluation of
Ammonia and Supplemental Soil Data, EPA agrees that ammonia concentrations in groundwater
and surface water are high and ammonia is a contaminant of concemn. See EPA’s previous
response above regarding ammonia as a contaminant of concern. EPA’s selected remedy will
address the ammonia in surface water and groundwater above the cleanup standards. It should
be noted that while ammonia may be competing with arsenic for avatlable oxygen in surface
water at HBHA Pond as suggested in the comment, the current levels of oxygen have been
adequate to support the reactions necessary to significantly decrease the concentrations of both
dissolved arsenic and ammonia. The aeration treatment system will provide an additional source
of oxygen that will further enhance those reactions. The complex chemistry associated with the
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ammonia and other compounds will be evaluated further during the pre-design stage to ensure
the remedy is most effectively and efficiently designed.

E. 12. The ASC’s consultant commented that: “[t]The Feasibility Study does not describe
the plans for reducing risks posed by the sediments and chemolimnion in the north basin
after the PRGs for GW-2 have been reached.”

EPA Response: The selected remedy requires institutional controls to reduce the risk associated
with human exposure to contaminated groundwater. Groundwater treatment is not specified.
Since the source of groundwater contamination (buried wastes and animal hides) is to remain in-
place, groundwater is not expected to achieve the groundwater cleanup standards through natural
attenuation processes in the foreseeable future. The low-head cofferdams will be maintained and
the northern portion of the HBHA Pond will require periodic dredging. In the unlikely event
groundwater cleanup standards are achieved and the low-head cofferdams are no longer required,
then sediments remaining that exceed the sediment cleanup standard would be dredged at the
time the cofferdams are removed and the impacted area would be restored.

E. 13. The ASC’s consultant commented that: “[tlhe justification for the 30-year design-
life of the chemolimnion/retention pond system has not been provided in the Feasibility
Study. *

EPA Response: The 30-year design-life is a consistent standard used for comparing all
alternatives, and does not represent how long a remedial alternative will be required to operate.
Due to the interactions between GW and HBHA alternatives (groundwater plumes discharge into
and impact sediments and surface water in the HBHA Pond), these alternatives were considered
together. While all of the GW alternatives (and the HBHA-4 alternative) have a consistent 30-
year design life, the designed systems for the remedy are expected to be operated and maintained
beyond 30 years because buried waste remains in place at the Industri-plex site. It is impossible
to accurately estimate how long these systems will need to function, hence, EPA assumes with
the waste remaining in place that the systems will need to function for the foreseeable future.

E. 14. The ASC'’s consultant commented that: “[e]stimates of the volume of
contaminated sediment to be removed in proposed Alternative NS-4 are based on the
analyses of a very limited number of samples.” ‘

EPA Response: The estimated areas requiring remediation were based on samples spaced
approximately 50 to 75 feet apart. As stated in the Feasibility Study, a pre-design investigation
will be conducted to more closely delineate the extent of sediment contamination exceeding the
sediment PRG and requiring removal. The results of this investigation will serve as the basis of
the Remedial Design. In addition, confirmatory samples will be collected during sediment
removal activities to ensure that contaminated sediments exceeding the sediment cleanup
standards have been removed from the targeted areas defined in the FS.
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E. 15. The ASC’s consultant commented that: “[r]egardless of which alternative is
implemented for surface water, automated sampling stations should be established at
several locations for ongoing monitoring of remedial progress.”

EPA Response: A surface water monitoring program similar to the one implemented during the
MSGRP RI will be conducted as part of the remedy. The specific details of the monitoring
program will be developed during the remedial design phase. This approach will provide surface
water data that can be compared to the existing surface water data set. This approach will also
satisfy community concerns regarding monitoring downstream of the remedy.

E. 16. The ASC’s consuitant asked whether the design of the storm water bypass
considered dense storm water during cold weather.

EPA Response: EPA has monitored the geochemical conditions of the HBHA Pond during
summer periods and has not identified this as a concern. See Robert Ford’s September 2004
Natural Attenuation Study (Appendix 2D in the MSGRP RI). EPA also wishes to clarify that the
Proposed Plan and the selected remedy are not intended to be detailed technical designs.
Remedial Design will occur in the future. In addition, pre-design investigations will be
necessary to complete the final design of the system. The impacts of colder storm water on the
system is one of the design parameters that will be evaluated further. Long-term monitoring will
also be a necessary component of the overall system, and will be addressed during the remedial
design phase.

E. 17. The ASC’s consultant commented that: “EPA should require that the cofferdams
be designed to withstand the effects of ice.”

EPA Response: The low-head cofferdams that are constructed in the HBHA Pond will be
designed to resist the impacts of ice or any other natural forces to which they would be exposed
(e.g. hurricanes, significant flooding, heavy debris from storm events). The specific design
details, including the actual location and orientation of the low-head cofferdams and the type of

material utilized to construct the cofferdams, will be developed during the Remedial Design
process.

E. 18. The ASC’s consuliant cornmented that: “Sediment Retention Area at Northern
Portion of the HBHA Pond: on page 3-31, paragraph 1 of the Feasibility Study (Section
3.4.5.2) it is written that ‘construction of baffles/flow deflectors or installation of floating
silt curtains around which surface water flow would be directed, resulting in lower flow
velocities as surface water moves toward the southern end of the pond.’

This statement is not correct. Since Qi = Quu in the north basin, flow velocities around
baffles and curtains will increase. Travel distances (and hence hydraulic residence times)
will increase, which may enhance particle settling, but velocities will not be reduced.
Two related questions: (1) what size particles will be removed by the proposed retention
basin, and (2) what are the hydraulic residence and particie settling times in the north
basin? Because the answers to these questions will impact the effectiveness of the
retention basin to remove particulate arsenic, in the absence of this data it is not possible
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to judge the feasibility of the proposed retention basin to meet the PRG for surface water
flowing to the south basin.”

EPA Response: The above-mentioned phrase should read: “...construction of baffles/flow
deflectors or installation of floating silt curtains around which surface water flow would be
directed, to promote the settling of particulate arsenic.” The last sentence of the first paragraph
on Page 3-31 can be ignored.

- In reference to the two additional questions, the proposed location of the low-head /s is presented
as preliminary and conceptual, based on the discharge of contaminated groundwater. The actual
location of the low-head cofferdams is subject to change based on further evaluation of the
groundwater and residence time required to provide adequate removal of suspended sediment to
achieve the remedial action objectives. Pre-design investigations will also be conducted to
optimize the sediment retention system. It is important to note that the primary compliance
aspects of the northern portion of the HBHA Pond and its low-head cofferdams system
(including the northern/first low-head cofferdam (primary treatment area/cell) and
southern/second low-head cofferdam (secondary treatment area/cell)) are three fold: 1) the first
low-head cofferdam (primary treatment cell) is located to intercept the contaminated
groundwater plumes discharging in the HBHA Pond; 2) the chemocline within the primary
treatment cell will be maintained (e.g., storms flows from Halls Brook be diverted from the
northern portion of the HBHA Pond to the southern portion (downstream of the primary and
secondary treatment cells), periodic dredging within the primary treatment cells); and 3) the
effluent from the second low-head cofferdam (secondary treatment cell) comply with surface
water cleanup standards (including NRWQC}, and periodic dredging within the secondary
treatment cell to maintain compliance with the cleanup standards/remove accumulated sediment.

E. 19. The ASC’s consultant commented that: “by not allowing chemolimnion to spill
over from the north basin to the south, the volume of the chemolimnion will increase, and
the chemolimnion level will rise up in the north basin impacting more of the pond.”

EPA Response: The chemolimnion/chemocline is not expected to increase in volume as stated in
the comment. A scenario that may cause the chemocline to “spill over” the coffer dam may be
the result of accumulated sediment that effectively decreases the depth of water and increases the
elevation of the chemocline. Accumulated sediment depth will be monitored and periodically
dredged to ensure spill over does not occur. This question will need to be evaluated further
during predesign investigations.

EPA’s selected remedy also requires the construction of compensatory wetlands for any wetland
function and value losses associated with the remedy, including any loss flood storage capacity.

E. 20. The ASC’s consultant asked how the frequency of sediment dredging will be
determined.

EPA Response: The initial frequency of dredging will be determined during remedial design and
will be closely monitored during the life of the remedy including the primary and secondary
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treatment cells in the northern portion of the HBHA Pond. As indicated above, the dredging
frequency will be determnined by closely monitoring the chemocline, surface water conditions in
the northern portion, and sediment accumulation.

EPA anticipates that, in addition to other design and performance criteria that will be detailed in
the remedial design, conditions that may trigger dredging in the northern portion of the HBHA
Pond will be: 1) if the chemocline rises to within 100 cm of the northern/first iow-head
cofferdam outlet (primary treatment cell); or 2) concentrations of surface water effluent from the
southemn/second low-head cofferdam (secondary treatment cell outlet) exceeds the surface water -
performance standards (e.g., NRWQC). EPA expects that other interim measures will be
evaluated and possibly implemented prior to dredging in order to protect the integrity of the
chemocline and ensuring compliance with the performance standards. Frequent long-term
monitoring will be necessary to monitor the system. These interim steps (for example, actions
other than dredging) may temporarily postpone the need for dredging operations, until the
interim steps are no longer effective and excessive sediment accumulation within primary and/or
secondary treatment cells requires dredging.

It should be noted that a portion of the sediments helps to release some iron-oxides and promote
microbial degradation, which suggests that when dredging becomes necessary, only partial
dredging should be implemented sufficient to lower the elevation of the chemocline and provide
further sediment retention capacity. Also, dredging should only be implemented when necessary
to ensure the selected remedy is functioning appropriately, achieving the remedial action
objectives and standards, and the chemocline remains low in the water column ensuring no
elevated releases of contaminants of concerns downstream of the HBHA Pond.

EPA anticipates that hydraulic dredging will be implemented in the northern portion of the
HBHA Pond, and dewatering the northern portion will not be necessary. Water generated during
dredging would require testing and, if necessary treatment, prior to discharge. As stated in the
FS, specific methods for dredging, materials handling, treatment of water, etc. will be addressed
in the remedial design.

E. 21. The ASC’s consultant commented that it is not clear if the aeration system
between the two cofferdams will be effective. “... The water will contain very high
levels of ammonia, sulfides, and reduced iron, which will all compete with arsenic for
oxygen. Itis likely that advanced oxidation process — e.g., UV-peroxide oxidation — will
be required to effectively oxidize the arsenic moving downstream from the first
cofferdam to the second. Also, it is not clear if the aeration system will be operated all
year long or if it will be shut off periodically (e.g., during the winter months). Lastly, it
is written that ‘Periodically, the secondary sediment retention area may also require
dredging,” but it is not clear how the frequency of dredging will be determined. EPA
should address these questions in the Feasibility Study.”

EPA Response: Based on the available surface water data, the shallow water does not contain
“very high levels of ammonia” as stated in the comment. It is currently anticipated that aeration
will assist the existing natural attenuation processes occurring in the HBHA Pond in achieving
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the Remedial Action Objectives (RAOs) and surface water cleanup standards at the point of
comphance (i.€., the outlet of the southern/second low-head cofferdam (secondary treatment
cell)). A pre-design investigation will be required in the ROD to further evaluate the water
chemistry and provide the basis for the actual full scale remedial design of the low-head
cofferdams and aeration system. In addition, once installed, a comprehensive monitoring
program will be implemented to evaluate the effectiveness of the system in meeting the RAO
and cleanup standards. Currently it is assumed that the aeration system will be operated year-
round. Regarding dredging, accumulated sediment within the secondary treatment cell will be
monitored for depth as well as contaminants of concern. The frequency of dredging the
secondary treatment cell will be determined based on the accumulated depth of sediments and
concentrations of surface water effluent exceeding the surface water performance standards (e.g.,
NRWQC). Dredging of the secondary treatment cell could also be based on other factors such as
the dredging frequency of the primary treatment cell (the sediment retention area for the
Northern Portion of the HBHA Pond include the primary and secondary treatment cells). For

i example, for purposes of cost efficiencies, it is possible that the secondary treatment cell will be

dredged at the same time the primary treatment cell. It is also possible that the secondary
treatment cell may need to be dredged more frequently then the primary treatment cell.

E. 22. The ASC’s consultant commented that: “EPA does not adequately describe the
long-term monitoring and maintenance program for Alternative HBHA4.”

EPA Response: The specific details of the comprehensive monitoring program will be
developed in the Remedial Design.

E. 23. The ASC’s consultant commented that: “Section 3.4.5.2 (Sediment Retention

Area at Northern Portion of the HBHA Pond), on page 3-31, paragraph 2, describes
“construction of a dual low-head cofferdam system starting at the approximate location of
the mouth of the Halls Brook and continuing west across HBHA Pond... with the
northern portion serving as the sediment retention and secondary polishing area.” It
should be noted that Hall Brook enters HBHA on the western shore: thus, if the
cofferdam is constructed from the brook outlet across the pond, construction will proceed
1o the east and not the west.”

EPA Response: The comment is acknowlcd‘ged and EPA agrees with the comment. However,
since the error does not change the outcome of the FS, the document will not be revised.

E. 24. The ASC’s consultant commented that: “Page 3-31, paragraph 3, makes reference
to ‘diffusion from accumulated sediments and subsequent chemocline precipitation.” Ttis
not clear what is meant by these statements and what they refer to. It appears that this
phrase was inadvertently appended to the sentence in which it appeared.”

EPA Response: The comment is acknowledged and the phrase should be ignored. However,
since the error does not change the outcome of the FS, the document will not be revised.

E. 25. The ASC’s consultant commented that: “[o]n page 3-31, paragraph 3, sentence 3,
it is not clear how the sediment storage figure of ‘2,000 yd3 of in-place sediment per
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vertical foot” is arrived at. Is this an estimate arrived at from carefully performed
measurements and calculations, or is this simply a rough estimate? EPA should describe
how the sediment storage volume was estimated.”

EPA Response: This estimate provided is a rough estimate of the in-place volume of sediment
that would accumulate over the estimated area of the settling basin that is presented in the FS
report. The surface area of the sediment retention basin that is depicted in the FS is
approximately 56,000 square feet. One foot of sediment depth represents an average estimate of
sediment depth assuming that the sediment thickness will be greater towards the center of the
pond and lesser near the shores.

56,000 SF x 1 Vertical Foot = 56,000 Cubic Feet (CF)
56,000 CFx 1 CY/27CF=2,074CY

E. 26. MassDEP recommended “dredging the entire pond including the proposed
groundwater treatment area [Northern Portion of the HBHA Pond containing the primary
and secondary treatment areas/cells] prior to installing the cofferdam. Dredging the
entire pond would immediately increase the remedial capacity of the northern section of
the pond, potentially ensure that Responsible Party funds would be used to do the
dredging, and extend the time period that will be needed before the next dredging will
have to take place.”

EPA Response: While EPA agrees that dredging the northern section of the pond would create
additional sediment retention capacity, EPA is concerned about upsetting the current balance of
conditions that assist in sustaining the chemocline and processes accounting for the removal of
contaminants. The current in-place sediments represent an arsenic sink and can account for
some limited removal of arsenic discharging into the pond from groundwater. The sediment
layer, which hosts iron- and sulfate-reducing bacteria, impact arsenic removal within the HBHA
Pond in two ways: 1)} by supplementing the concentration of ferrous iron (provided primarily by
groundwater discharge) that is transported to the chemocline through reductive dissolution of
settling iron oxides; and 2) by contributing to the formation of reduced Fe-bearing minerals such
as ferrous iron sulfides that sequester a fraction of the dissolved arsenic that accumulates at the
bottom of the water column. Complete removal of these sediments and the associated microbial
community that has evolved over the life of the HBHA Pond may result in a decrease in the
concentration of dissolved ferrous iron in the water column and possibly an increase the
concentration of dissolved arsenic. The efficiency of arsenic removal observed near the
chemocline is dependent on the relative concentrations of dissolved ferrous iron and arsenic. A
significant change to this balance, i.e., a decrease in the ratio of ferrous iron to arsenic, could
negatively impact the effectiveness of the selected remedy.

E. 27. MassDEP “questions the need for a cap along the northern bank of the HBHA
(which will need long term maintenance, inspections and possibly institutional controls—
see Figure 4-3 of the Proposed Plan). Since the bank do not pose an ecological or human
health risk, why not continue to let any soil that dislodges from this area end up in the
northern treatment area |primary and secondary treatment cells] and settle out? This
sediment will eventually be dredged along with the accumulated groundwater treatment
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sediment in the northern section of the HBHA anyway. If EPA believes that this sediment
won’t settle within the northern basin and will instead pose a risk by suspending and
washing downstream during storm events, then DEP recommends dredging that northern
bank along with the sediment of the HBHA in the initial dredging operation.”

EPA Response: EPA identified soils along the northern bank of the HBHA Pond (i.e. Area AG)
that contain arsenic concentrations greater than the HBHA Pond sediment cleanup standard (273
ppm). The selected remedy requires a permeable cap be placed along contaminated soils (e.g.
the northern banks of the HBHA Pond along the southern boundary of the Boston Edison right-
of-way and adjacent to the railroad right of-way west of the HBHA Pond (e.g., Area A6)) to
prevent soil erosion (j.e. soils exceeding the sediment cleanup standards), additional loading of
contaminated sediments to the primary and secondary treatment cells, downstream migration of
contaminants of concern, and potential impacts to other components of the selected remedy.
EPA’s selected remedy addresses the remedial action objectives, and is cost effective. MassDEP
suggests excavating/ dredging the soils and off-site disposal along with sediments dredged with
HBHA Pond. EPA believes the soil removal/excavation, off-site disposal, and restoration could
adequately address the remedial action objectives, but believes the option would be more costly.

E. 28. MassDEP recommended “that EPA alter the plan for capping of the New Boston
Street Drainway to reduce the need for maintenance and possible ICs. The benefits of the
capping are not sufficiently substantiated. For example, if the groundwater is prevented
from entering the NBSD (which is the purpose of the impermeable cap) there 1s not an
evaluation as to the alternative endpoint of that groundwater. DEP requests that the
NBSD not be capped, and instead culvert the NBSD to confluence with the Atlantic Ave
Drainway, the northern treatment area [primary and secondary treatment cells] of the
HBHA, or the aeration section between the coffer dams. This will ensure that the flow
from the NBSD will end up in the treatment area of the HBHA. The Remedial
Investigation concluded that most of the increased flow into the HBHA during storm
events is from Hall’s Brook, so presumably the diversion will not upset the chemocline in
the northern section of the HBHA.”

EPA Response: EPA determined that contaminated groundwater may discharge into drainage
channels (e.g. New Boston Street Drainway) and contribute to contaminant migration
downstream. Some sediment within the New Boston Street Drainway exceed sediment cleanup
standards for the HBHA Pond (e.g., arsenic above 273 mg/kg). The selected remedy requires the
design and construction of impermeable caps to line stream channels (e.g. New Boston Street
Drainway), and to prevent contaminated groundwater plumes discharge into surface water,
downstream migration of contaminants of concern and potential impacts to other components of
the selected remedy. EPA’s selected remedy addresses the remedial action objectives, and is
cost effective. ‘

Based on geologic and hydrogeologic studies conducted during the GSIP and MSGRP
investigations, EPA believes that groundwater would flow under the capped portion of the New
Boston Street Drainway (NBSD) and discharge into the northern portion of the HBHA Pond and
would not reduce the need for institutional controls for groundwater use restrictions. Culverting
the NBSD so that the flows discharge directly into Atlantic Avenue Drainway or the Northern
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Portion of the HBHA (primary and secondary treatment cells referenced in MassDEP’s comment
as “northern treatment area” and ‘‘acration section”, respectively) as suggested would present
significant construction issues and costs resulting from crossing the active commuter rail line,
crossing through areas of known soil contamination creating soil management and disposal
issues, creating additional costs resulting from the management of potentially significant
quantities of contaminated groundwater generated during dewatering activities, and result in
significantly greater costs in construction materials. In addition, a portion of the NBSD would
still require filling or capping to prevent contaminated groundwater discharges thus possibly
requiring long-term maintenance issues that would still trigger the need for ICs. Also, if the
NBSD is filled-in to prevent groundwater from discharging into the existing stream channel and
flowing to Halls Brook, then additional mitigation would be required further adding to the costs.

Under EPA’s selected remedy, increased flows associated with storm events contributed by the
Halls Brook (including flows from the NBSD) would bypass the Northern Portion of the HBHA
Pond (primary and secondary treatment cells). The MassDEP suggests that their proposed
diversion will not upset the chemocline if the NBSD is allowed to directly discharge into the
“treatment area of the HBHA” Pond. However, the increased flows and velocities contributed by
the NBSD under storm conditions is unknown and may cause scouring, mixing, or
destabilization of the chemocline.

E. 29. MassDEP commented that: “[t]he Feasibility Study does not evaluate a remedy for the
soil that would involve partial excavation of the soil in the Mishawum lakebed area; rather
EPA chose only to excavate everything, or put ICs on all properties. DEP urges EPA to
evaluate the potential benefit of excavating a portion of the contaminated surface soil. DEP
thought the following two altemnatives would increase protectiveness immediately, and
eliminate the need for ICs on ‘several properties:

1. excavate and remove surface soil on only vacant properties,
excavate and remove surface soil in the area indicated in the plan, excluding the sub-

surface contaminated area. Subsequently, place ICs only on the subsurface contaminated
soil area.”

EPA Response: EPA’s selected remedy requires institutional controls in subsurface soil (SUB)
area and surface soil (SS) area. The smaller 8§ area is situated within the boundaries of the SUB
area. Removing portions of the SS area will not eliminate the need for institution controls within
that area (SUB area will still require institutional controls). In addition, EPA’s selected remedy
addresses the remedial action objectives and is cost effective. MassDEP’s suggestion to
excavate portions of the soils from the SS area wili significantly increase costs while not
eliminating institutional controls.

E. 30. MassDEP noted “that an aerator will be a component of the groundwater/surface
water remedy south of the upper cofferdam. Apparently the aerator is needed to increase
oxygen levels and increase the precipitation of arsenic. This is potentially a part of the
remedy requiring frequent maintenance. Therefore, the DEP recommends a method of
aeration requiring the lowest-maintenance possible, and enough flexibility in design to
allow for the use of a non-polluting energy source for the aerator (€.g., solar panels).”
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EPA Response: The specific design of the aeration or oxygenation part of the remedial
alternative will be developed as part of the pre-design investigation and the final remedial
design. Maintenance and energy efficiencies will be important factors when evaluating aeration
treatment technologies and system configurations. MassDEP will have an opportunity to
comment on the design during this period.

E. 31. The consultant for DEK commented that: “[a] reactive barrier installed as part of
proposed remedy GW-4 along the NSTAR Easement to the north of

the DEK property should be re-considered to protect the DEK property, the HBHA and
the downstream sediments in the Aberjona River in the long term, while still retaining
remedy GW-2 combined with sediment remedy HBHA-4 to eliminate downstream
migration of arsenic bearing sediment in the short term.

.. . if groundwater impact to the HBHA could be eliminated through upgradient
treatment or control of the plume through installation of a reactive barrier as part of
remedial alternative GW-4, then the long term impacts of operation and maintenance of
HBHA-4 could also be eliminated.”

EPA Response: The capped and buried organic waste (animal hide residues) contribute to
groundwater plumes. This buried organic waste will remain in place serving as a long-term
source of the contaminated groundwater plumes. Hence, the contaminated groundwater plumes
are expected to exist for the foreseeable future. EPA evaluated several remedial alternatives to
address the risks associated with groundwater including remedies to intercept the groundwater at
the current Industri-plex site boundary. Those risks were the result of potential future use of the
groundwater as process water or in a car wash scenario. Other technologies and remedial
alternatives were extensively evaluated in the FS including the reactive barrier as suggested in
the comment. EPA believes that the selected alternative is the best alternative that balances all
required evaluation criteria while still addressing the risks.

E. 32. The MBTA asked why a 16-inch cap is being proposed for elevated metal levels
along the Northern Portion of the HBHA Pond, and for the rationale for using a relatively
thin soil cap.

EPA Response: The Industri-plex (OU-1) ROD originally required a cap consisting of 30 inches
of cover soils. This design requirement was later re-evaluated and revised to include the use of
engineered geotextile materials to lessen the cap thickness while maintaining the cap’s
effectiveness. A similar engineered cap i$ proposed for the referenced soils.

E. 33. The MBTA asked for the rationale for only placing 4 inches of topsoil on the cap
proposed as part of Alternative HBHA-4 and comments that this is a relatively thin
topsoil layer which will require significant monitoring and maintenance to prevent
erosion damage.

EPA Response: The required topsoil layer has been sufficient to establish and maintain
vegetation in order to prevent erosion throughout the site. See above response to comment.
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E. 34. The MBTA asked EPA to describe the cap monitoring and maintenance programs.

EPA Response: The proposed design for the cap is consistent with the cap designs previously
designed and installed under Industri-plex OU-1, including those previously installed by the
MBTA at the Industri-plex site. The specific details of these designs are included in the 100%
Design Report, Industri-plex Site, Woburn, Massachusetts, Remedial Work for Soil, Sediments
and Air, dated Apnl 25, 1992, and prepared by Golder Associates, Inc. Regarding caps for
Industri-plex OU-2, specific design details and monitoring and maintenance requirements will be
spectfied in the remedial design.

E. 35. The MBTA commented that a “component of Alternative HBHA-4 requires the
lining of a portion of the streambed located west of the MBTA railroad tracks with a 40-
mil High Density Polyethylene (HDPE) Liner overlain with a 16-inch thick layer of
gravel/cobble . . . Please provide the flooding criteria that were considered to assess
stream levels during storm events.” '

EPA Response: The conceptual design for the liner of the stream channel assumes that the
stream bed will be excavated in order to install the liner and preserve the current volume capacity
of the existing stream channel. A pre-design investigation is intended to evaluate flood storage
issues and serve as part of the design basis for the final remedial design. The specific design
details will be specified in the remedial design.

E. 36. The MBTA asked whether the EPA considered the potential for structural damage
to the railroad tracks, along with the potential for contaminated stormwater to discharge
to the right of way (ROW).

EPA Response: The purpose of the liner is to eliminate potential contaminated groundwater
from discharging to the stream, which is likely presently occurring, and ultimately discharge to
the HBHA. The remedy will not cause contaminated water to discharge to the ROW.,

Although not specified in the comment, EPA assumes that “the potential for structural damage to
the railroad tracks” referred to in the comment would be the result of construction activities
during liner installation. Construction methods and procedure will be specified in the remedial
design to prevent structural damage as was the case when approximately 350 linear feet of the
NBSD along the ROW was previously capped with a permeable liner during the execution of
Industri-plex OU-1 remedy. AMTRAK and MBTA will have an opportunity to review and
comment on these designs.

E. 37. The MBTA asked EPA to show the location of the streambed and proposed limit
of work in relation to the MBTA ROW, and to explain why only a portion of the
streambed is being lined.

EPA Response: Please refer to Figure 4-3 of the FS and the Proposed Plan, and Figure J-7 of
this ROD for the estimated location of the proposed stream channels requiring the impermeable
cap liner.
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As stated above, the purpose of the impermeable cap is to prevent the discharge of contaminated
groundwater plumes, contamination of stream sediments, downstream migration of contaminants
of concern, and potential impacts to other components of the selected remedy.

E. 38. The MBTA commented that: “[i]f Alternative HBHA-4 is implemented, a
geotextile cushion should be provided between the HDPE liner and the gravel cobble, to
help prevent damage and punctures to the liner, which could be caused by the
gravel/cobble layer.”

EPA Response: Details will be resolved during the predesign and design stage of the selected
remedy. MBTA will have an opportunity to review and comment on these designs at that time.

E. 39. The MBTA asked EPA to “explain how contaminated sediments that will enter the
southern portion of the HBHA Pond via the stormwater by-pass structure during storm
events will be managed. The Feasibility Study indicates that sediment will be periodically
dredged from the sediment retention area, but it is not clear if periodic dredging is also
proposed in the southern portions of the HBHA Pond.”

EPA Response: The selected remedy for HBHA Pond requires the design and construction of an
impermeable cap to line stream channels (e.g. New Boston Street Drainway), and to prevent the
discharge of contaminated groundwater plumes, contamination of stream sediments, downstream
migration of contaminants of concern, and potential impacts to other components of the selected
remedy. Therefore, once the upgradient portions of the selected remedy are constructed and the
southern portion of the HBHA Pond is dredged and restored, EPA does not believe the southern
portion of the pond will become re-contaminated and require additional dredging. EPA will
evaluate the conclusion during the five-year reviews.

E. 40. The MBTA asked EPA to “explain how the chemo-cline will be maintained in the
southern portion of the HBHA Pond during and following storm events. As indicated on
page E-6 of the Feasibility Study, the chemo-cline is destabilized during storm events and
the amount of metals entering the water column and being transported further
downstream is much greater.”

EPA Response: Under the selected remedy for the HBHA Pond, a chemocline is not expected to
be present within the restored southern portion of the HBHA Pond. The selected remedy
intercepts the contaminated groundwater plumes at the primary treatment cell within the northern
portion of the HBHA Pond, and prevents the plumes from discharging into the secondary
treatment cell and southern portion of the HBHA Pond. Low-head cofterdams will be
constructed to help form the primary and secondary treatment cells. After construction of the
low-head cofferdams, construction of the primary and secondary treatment cells, and sediment
removal and restoration of the southern portion of the HBHA Pond, a chemocline should no
longer be present in the restored southern portion.

However, as part of the selected remedy, the chemocline within the primary treatment cell of the
northern portion of the HBHA Pond must be maintained. An important aspect of maintaining the
chemocline within the primary treatment cell is the construction of a storm water by-pass system
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at Halls Brook. The by-pass system will divert significant Halls Brook storm surface water
flows from the primary treatment cell to the southem portion of the HBHA Pond, which could
disturb the chemocline within the primary treatment cell, while maintaining Halls Brook base
flow surface water conditions into the primary treatment cell during storm events, EPA’s
selected remedy will achieve surface water cleanup standards at the outlet of the northern portion
of the HBHA Pond (secondary treatment cell outlet).

E. 41. The MBTA asked EPA to “provide the flooding criteria that are being considered
for the implementation of Alternative HBHA-4.”

EPA Response: A pre-design investigation is intended to evaluate flood storage issues and serve
as part of the design basis for the final remedial design. The specific design details will be
specified in the remedial design.

E. 42. The MBTA asked EPA whether precautions would be taken to help ensure that
contaminated stormwater does not discharge to the MBTA ROW.

EPA Response: Under the selected remedy, arsenic contaminated groundwater would be
prevented from discharging into the NBSD.

E. 43. The MBTA asked EPA whether precautions would be taken to help ensure that
stormwater flooding will not cause structural damage to the railroad tracks.

EPA Response: A pre-design investigation is intended to evaluate flood storage issues and serve
as part of the design basis for the final remedial design. The specific design details will be
specified in the remedial design,

E. 44. The MBTA asked EPA to provide details regarding the proposed dredging work,
which will demonstrate that this activity will not cause structural damage to the MBTA
railroad tracks and/or ROW. ’

EPA Response: A pre-design investigation is intended to evaluate flood storage issues and serve
as part of the design basis for the final remedial design. The specific design details will be
specified in the remedial design.

E. 45. The MBTA asked EPA to provide a complete set of design documents for each of
the preferred alternatives when completed to review them and provide comments.

EPA Response: The remedial design documents will be available to all interested parties, once
completed.

E. 46. The City of Woburn, Mayor’s Office, commented that: it “does not question the
ultimate goal of the remedy the Environmental Protection Agency has proposed. The
concept and premise of the design seem sound. However, one area of concem is the
amount of dredging proposed within the Halls Brook Holding Area. There appear to be
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two schools of thought. One being that the best remedy involves the complete removal of
all contaminated sediments and the other being that the very act of removal may cause a
greater risk for release of sediments downstream.”

EPA Response: The selected remedy will address remedial action objectives and cleanup
standards. We agree that it is critical to ensure that dredging does not itself cause further adverse
impact. The remedial design will specify construction methods, materials, and performance
goals to ensure that implementation of the plan will not cause downstream migration of
contamination.

E. 47. The Woburn City Council commented that: “EPA has not fully explained whether
or not there are current/ongoing releases of COC’S into the Aberjona Watershed,
particularly from points north, and if so, does the plan attempt to arrest the migration of
such contaminants? Our understanding of the plan is that it principally reduces exposure
to COC’s and does not necessarily stop migration of COC’s at the source or sources.”

EPA Response: The March 2005 MSGRP R, the June 2005 MSGRP FS and Proposed Plan,
and the selected remedy clearly state that there are current ongoing releases of contaminants into
the environment that are originating from the Industri-plex site. These contaminants are
impacting groundwater that in turn discharge into the HBHA, which discharges into the
Aberjona River. The RIFS also identified unacceptable human health and ecological risks
associated with these contaminants of concern (COCs). To reduce those risks, remedial action
objectives (RAOs) were established as the cleanup goals for any future remedial action and also
to serve as the guideline for developing remedial alternatives that would accomplish these goals.
Following a comprehensive evaluation process, the selected remedy represents the best set of
remedial alternatives to achieve the RAOs for all affected media while balancing all of the
required evaluation criteria.

The principal source of groundwater contamination is contaminated soils at the Industri-plex site
that could be as much as several million cubic yards in volume. It is not cost-feasible to remove
these wastes as was determined during the OU-1 FS. EPA’s selected remedy will intercept
contaminated groundwater plumes and reduce their migration downstream. A remedial strategy
to manage the migration of these contaminants and associated risks is more appropriate.

E. 48. The Wobum City Council asked EPA whether any of the Preferred Alternatives,
such as pond or plume intercept methods, inadvertently increase health risks by altering
the migration of COC's onto currently “clean” properties within the City, and whether
any of the Preferred Alternatives could actually interfere with the natural attenuation
process that is currently occurring within the sediments of the pond and increase the
downstream migration of contaminants.

EPA Response: EPA’s selected remedy addresses the remedial action objectives and cleanup
standards, as well as complies with all state and federal regulations. EPA’s selected remedy will
not cause the migration of COCs onto “clean” properties as suggested in the comment, but is
expected to reduce the migration of contaminants of concern downstream and reduce health and
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environmental risks. Also, EPA’s selected remedy utilizes and improves upon the treatment
properties of the HBHA Pond.

E. 49. The Woburn City Council asked EPA for the specific proposed dredging methods
and guidelines, and for assurances that the most careful methods of removing chemicals
had been selected.

EPA Response: EPA’s selected remedy addresses the remedial action objectives and cleanup
standards, as well as complies with all state and federal regulations, including Section 404 of the
Clean Water Act and the Executive Order for Floodplain Management, Exec. Order 11988
(1977), codified at 40 C.F.R. Part 6, App. A., 40 CFR 6.302(b). EPA’s selected remedy includes
sediment removal/dredging which will comply with all relevant and appropriate state and federal
regulations. EPA’s selected remedy envisioned hydraulic dredging for the deep sediments in the
HBHA Pond and mechanical dredging for other sediments. The details of the sediment removal
design will occur during remedial design. The Woburn City Council will have an opportunity to
review and comment on specific design elements during the remedial design phase.

E. 50. The Woburn City Council asked EPA whether there has been or will there be any
on-site study of the effectiveness of the proposed bioremediation for groundwater before
full-scale treatment begins.

EPA Response: EPA believes that the selected bioremediation technology that was selected to
address groundwater contamination at the West Hide Pile, if necessary, will be effective. As
stated in the FS, a pre-design investigation will be conducted to develop the specific design
details of the treatment application process as suggested.

E. 51. The consultant for the Wobumn City Council commented that: “there may not be
adequate protection for downstream receptors during the removal of the contaminated
sediments from the HBHA pond. This concern primarily relates to the use of a hydraulic
excavator, rather than a hydraulic dredge, to remove those sediments. Two possible site
preparation methods (and the nebulous “other™) are listed to help mitigate for sediment
transport.” '

EPA Response: EPA’s selected remedy includes sediment removal/dredging which will comply
with all relevant and appropriate state and federal regulations. EPA’s selected remedy
anticipated hydraulic dredging for the deep sediments in the HBHA Pond and mechanical
dredging or excavation for other near-shore sediments. The details of the sediment removal
methods and protections will occur during remedial design. EPA’s remedy will comp]y with all
regulations and substantive permit requirements.

E. 52. The consultant for the Woburn City Council asked whether Alternative HBHA-4
will be effective in mitigating the mobilization of contaminants during storm and high
water events.

EPA Response: A pre-design investigation will be conducted to evaluate storm water
management concerns and provide a design basis for the final location and design components of
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the selected remedy. This design wiil be available to the City for review. At the northern portion
of the HBHA Pond, the selected remedy will intercept contaminated groundwater plumes at the
primary treatment cell, sequesterftreat groundwater contamination at the primary and secondary
treatment cells so that surface water effluent from the secondary treatment cell outlet achieves
surface water cleanup standards. EPA believes that the selected remedy for the HBHA Pond will
be effective at controlling the migration of contaminants above surface water cleanup standards
downstream of the secondary treatment cell during base and storm flow events.

E. 53. A resident of Wilmington commented that: “GW-1 (drinking water source areas)
must be given the highest priority for cleanup. Better intervention is needed and should
be updated for GW-1 to include only the newest and best technology available to identify
and address the "actual break-down products and risks (contaminants imposed (forced on
our environment) by the PRPs at possibly GW-2 or GW-3 locations if not at the source,
or holding areas. Applying newer technologies along with "treatment trains” will further
enhance removal.”

EPA Response: The aquifer near the Indusiri-plex site within the Northern Study Area is not
considered GW-1 by MassDEP. MassDEP’s Use and Vajue Determination identified this area of
the aquifer by Industri-plex to be of “low use and value.”

E. 54. A resident of Wilmington commented that: “[t]he most up-to-date technology
should be made available and used to be most protective of public health and the
environment where there is a complete exposure pathway.”

EPA Response: EPA believes that the selected remedy utilizes appropriate technologies and
addresses the remedial action objectives and cleanup standards. During the remedial design of
the selected remedy, all appropriate technologies and methods to design the selected remedy will
be evaluated for use at the Site.

E. 55. SMC, Pharmacia and the consultant for SMC and Pharmacia commented that
EPA’s Proposed Remedy for the HBHA Pond will disrupt the natural ability of the pond
to sequester arsenic.

EPA Response: The selected remedy for the HBHA Pond and its periodic dredging will not
negatively impair the chemocline or increase downstream contaminant migration. See previous
rESponses.

E. 56, SMC commented that EPA’s sediment remedy is needlessly invasive, and would
create greater human health risk than capping and institutional controls.

EPA Response: The selected remedy for near shore sediments is more effective at reducing risk
when compared with other alternatives is implementable, and its short-term effectiveness can be
ensured through proper controls. EPA evaluated capping as an alternative in the FS, but it was
climinated from further consideration since in-situ caps may enhance accessibility to interior
portions of the wetlands, which were previously considered inaccessible and typically have
higher concentrations of contamination. In addition, capping would also require long-term
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inspections, maintenance, and institutional controls to ensure that the cap remained intact and
protective and that the biological barriers mentioned in the comment remained effective in
preventing access. Institutional controls would also be required where land use restrictions
would be imposed and would require periodic inspection and enforcement to remain effective.
All of these factors would also increase the cost of the capping alternative. . Please also refer to
EPA’s responses to SMC’s consultant’s comments.

E. 57. SMC commented that benzene beneath the West Hide Pile is attenuating
naturally, and may be addressed adequately with existing institutional controls.

EPA Response: Benzene concentrations in groundwater remain elevated at the West Hide Pile,
similar to concentrations previously detected in groundwater during the 1980s and 1990s. Also,
elevated levels of benzene were detected in soils at the West Hide Pile (MSGRP RI). EPA
conducted a baseline risk assessment based upon existing conditions that identified human health
risks associated with potential future groundwater exposures to commercial/ industrial workers
and excavation workers.

EPA’s Rl identifies that plumes associated with the West Hide Pile (e.g., benzene, arsenic,
ammonia) likely discharge to nearby wetlands (e.g., southern pond). Insufficient groundwater
data and no surface water data were available to assess the extent of the West Hide Piles
groundwater plume’s impact to surface water and sediments. Further pre-design investigation
will be necessary for the area to evaluate West Hide Pile and East Hide Pile groundwater impacts
on the near surface water and sediments and impacts to the downgradient plumes.

EPA’s selected remedy is necessary to remove the high concentrations of benzene from the West
Hide Pile. Institutional controls required under the 1986 Record of Decision have not been
recorded on any property to date. If institutional contrels are implemented that eliminate
exposures, and predesign investigation do not identify these plumes contributing to human health
risks and hazards or an ecological risk (exceeding the cleanup levels established for this remedy),
then EPA agrees that implementation of Alternative GW-4 for the West Hide Pile may not be
necessary.

E. 58. SMC commented that the proposed remedy is overly costly.

EPA Response: EPA’s selected remedy is estimated at $25.7 million, and does not represent the
most expensive options that were evaluated under the Feasibility Study. The most expensive
remedial alternatives could have exceeded a total cost of over $210 miliion as illustrated on
Table 4-29 of the Proposed Plan, and Table K-8 of this ROD.

E. 59. SMC and Pharmacia’s consultant commented that: “USEPA has used the site-
specific PRGs calculated in the ES as screening levels to identify locations that have a
PRG exceedance, and thus areas that require additional action. Use of PRGs in this
manner exaggerates the areas that may need to be addressed in the FS. The PRGs are
EPC surrogates, just as the EPCs take into account the distribution of the data and ideally
represent the 95% upper bound on the arithmetic mean concentration, so too should the
PRGs.”
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EPA Response: The areas requiring remediation presented in the Feasibility Study were based
on samples spaced approximately 50 to 75 feet apart and an estimation of areas exceeding the
sediment PRG. Application of the sediment PRG in this manner was appropriate in developing a
_ cost estimate to support the Feasibility Study within an expected accuracy of -30 percent to +50
percent based on the available data. However, as stated in the Feasibility Study, a pre-design
investigation will be conducted to more closely delineate the extent of sediment contamination
exceeding the sediment cleanup standards which requires remediation. The results of this
investigation will serve as the basis of the Remedial Design.

E. 60. SMC and Pharmacia’s consultant commented that: “Wetland functions are being
protected in the HBHA Pond under current conditions and would be also under USEPA’s
Proposed Plan. Therefore, wetland replication is not needed as part of any proposed
remediation.”

EPA Response: The sediments throughout the HBHA Pond were extremely toxic and are
associated with contaminated groundwater discharges originating from the Industri-plex site.
EPA’s ecological risk assessment identified these sediments as presenting an unacceptable
ecological risk to benthic organisms. Due to the sediment toxicity and surface water quality
exceedances of the NRWQC, EPA does not concur that the wetland functions and values are
being protected in the HBHA Pond under current conditions,

Due to sediment contaminant concentrations in both deep and shallow water and the periodic
exceedances of the NRWQCs for arsenic and ammonia in surface water, the ability of the HBHA
Pond to perform functions of providing wildlife habitat, fisheries habitat and pollution
prevention are impaired. The selected remedy includes dredging contaminated sediments from
the southern portion of HBHA Pond and restoring the impacted area. A compensatory wetland
will be constructed to make up for any lost wetland functions and values in the northern portion
of the pond and capped drainways. The lost functions and values of the southern portion will be
restored in place. The degraded functions and values of the northemn portion and capped
drainways will be mitigated through the construction of compensatory wetlands nearby in the
watershed. This mitigation will be consistent with ARARs.

The selected remedy incorporates the northern portion of the HBHA Pond into the treatment
process, which periodically requires sediments to be removed. Considering these contaminated
sediments and future accumulated contaminated sediments will be retained, impact benthic
community, and periodically be removed from the northern portion, EPA’s selected remedy
identitied the northern portion as a habitat loss requiring compensation through the construction
of alternative habitat within the watershed. EPA’s selected remedy for the southern portion of
the HBHA Pond requires contaminated sediment removal and restoration. Hence, habitat
compensation is not necessary for the southern portion.

E. 61. SMC and Pharmacia’s consultant commented that after a storm event,

the chemocline is not broken down in the northern end of the pond, and that EPA’s
conclusions regarding the impact of storm events on the chemocline are based upon
incomplete data,
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EPA Response: EPA disagrees with the comment and the above analysis. EPA evaluated all the
data associated with the HBHA Pond, not a limited data set as described by the commenter. EPA
considered the nature and extent, fate and transport, and risks associated with all the data. Contrary
to the comment, conductivity profiles collected throughout the water column by EPA indicate that
during and following a storm event, the chemocline does destabilize. The HBHA Pond under
baseflow conditions consistently illustrated that the depth of the chemocline throughout the pond
ranged between approximately 150 centimeters (cm) to 250 cm below the surface of the pond. After
a significant storm event, the chemocline was no longer observed at the central and southern
stations. In addition, hourly surface water monitoring data collected from the most downstream
surface water monitoring stations during the storm events revealed higher arsenic concentrations
during first flush effects from upstream sources. This information correlates with storm water
releases from the HBHA Pond.

E. 62. SMC and Pharmacia’s consultant commented that: “construction of a stormwater
bypass and the Sediment Retention Cell, as proposed in USEPA's Proposed Plan, is not
necessary to maintain the chemocline and associated arsenic removal processes.”

EPA Response: The secondary treatment cell (referred by the commenter as a polishing cell) will
further reduce contaminant concentrations (e.g., precipitate metals, degrade organics, volatilization)
during baseflow and storm flow conditions, as well as address any potential episodic releases from
the primary treatment cell. The secondary treatment cell will also further reduce ammonia
concentrations associated with the contaminated groundwater plume discharge. The objective of the
northern portion of the HBHA Pond, serving as a treatment component of the remedy (primary and
secondary treatment cells), is to intercept contaminated groundwater plumes that discharge into the
HBHA Pond at the primary treatment cell, sequester/treat contaminated groundwater plumes at the
primary and secondary treatment cells, periodically remove the accumulated contaminated sediments
from the primary and secondary treatment cells, and ensure that effluent from the secondary
treatment cell outlet do not exceed surface water cleanup standards. .

E. 63. SMC and Pharmacia’s consultant commented that: “[s]lediments in the HBHA
provide a second important arsenic removal process in the HBHA Pond. This process
should be maintained and not disturbed by dredging.”

EPA Response: The in-place sediments represent a partial arsenic sink for contaminated
groundwater. However, EPA disagrees with the comment and reiterates that these sediments only
remove a fraction of the arsenic as evidenced by the surface water data collected during the Natural
Attenuation Study and the MSGRP investigations. Arsenic is continuing to migrate through the
water column.

EPA’s selected remedy for Northern Portion of the HBHA Pond (primary and secondary treatment
cells) requires sediments that accumnulate in the northemn portion of the HBHA Pond to be removed
periodically and disposed off-site. The selected remedy for the HBHA Pond takes into account that
a portion of the sediments in the HBHA Pond help maintain the supply of ferrous iron that
contributes to the capture of arsenic near the chemocline and promote microbial degradation, which
suggests that when dredging becomes necessary in the primary treatment cell, only partial dredging
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should be implemented sufficient to lower the elevation of the chemocline and/or provide further
sediment retention capacity. Also, dredging should only be implemented when necessary to ensure
that the remedy is functioning appropriately, achieving the remedial action objectives and cleanup
standards, and the chemocline remains below a depth of 100 ¢cm in the water column ensuring no
elevated releases of contaminants of concerns downstream.

EPA’s selected remedy established the following conditions that may trigger dredging in the
Northern Portion of the HBHA Pond (primary and/or secondary treatment cells): 1) if the
chemocline rises to within 100 cm of the top of the primary treatment cell’s low-head cofferdam

(northem/first low-head cofferdam) outlet, or 2) concentrations of surface water effluent/outlet from ‘

the second treatment cell’s low-head cofferdam (southern/second low-head cofferdam) exceed the
surface water cleanup standards. However, EPA expects that other cost effective interim measures
will be evaluated and possibly implemented prior to implementing dredging activities at the HBHA
Pond. These interim steps (for example, actions other than dredging) may temporarily postpone the
need for dredging operations, until the interim steps are no longer effective and excessive sediment
accumulation within primary and/or secondary treatment cells requires dredging. Frequent long-
term monitoring will be necessary to monitor the system.

The selected remedy for the Southern Portion of the HBHA Pond, which is not impacted by
contaminated groundwater plume discharges, requires contaminated sediments be removed and the
southern portion restored. In addition, EPA’s selected remedy minimizes impacts to the HBHA
Pond and maximizes the pond’s restoration. EPA’s selected remedy also requires the construction of
compcnsatory wetlands to mitigate any wetland function and value losses.

The commenter appears to not understand the concept of the storm water bypass system. All of the
storm water from Halls Brook will not be diverted from the northern portion of the HBHA Pond
(primary and secondary treatment cells). Halls Brook is the predominant source providing steady
inputs of low conductivity, oxygenated water, while contaminated groundwater plumes provide
steady inputs of iron and sulfates. Hence, surface water baseflow conditions from Halls Brook will
continue to flow into the primary treatment cell during storm events to sustain the chemocline. A
portion of the storm water flows from Halls Brook which could potentially disrupt the chemocline
will be diverted/by-passed to the southern portion of the HBHA Pond.

The purpose of the drainway liner is to prevent contaminated groundwater plumes from discharging
to the drainway and contaminating sediments, which could migrate downstream and impact the
selected remedy for HBHA Pond and contribute to further downstream migration during storm
events. Surface water flow from the drainway will continue to flow into Halls Brook and the
northern portion of the HBHA Pond. The drainway liner will not impact the functions of the
selected remedy. Also, the primary source of iron to the HBHA Pond is from the discharge of
contaminated groundwater plumes (not Halls Brook as the comment suggests).

E. 64. SMC and Pharmacta’s consultant commented that pond partitioning will adversely
affect arsenic removal. In particular, the comment suggests that the selected remedy may
significantly affect the settling capacity within the HBHA Pond.
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EPA Response: The principal component associated with sequestering arsenic in the existing
HBHA Pond are the chemocline, which is caused by groundwater plumes discharge to the pond
and baseflow surface water discharge to the pond, the shape of the HBHA Pond, and its very
shallow outlet elevation. EPA’s selected remedy enhances these properties, and achieves the
remedial action objectives. The selected remedy is expected to treat/sequester the contaminated
groundwater plumes discharging into the HBHA Pond (including but not limited to arsenic,
benzene and ammonia contamination), and reduce contamination migration downstream.

Groundwater discharge to the HBHA Pond, surface water discharge to the HBHA Pond, soil
erosion, and contaminant fate and transport processes contribute to the distribution of the
sediments in the HBHA Pond. EPA’s selected remedy utilizes the northern portion of the HBHA
Pond to intercept (via primary treatment cell) and sequester/treat groundwater plumes discharge
to the pond (via primary and secondary treatment cells), and periodic removal of sediment (all
sediment grains sizes, including fine grain) from the primary and secondary treatment cells . The
comment points out the reduced settiing area resulting from the installation of the low-head
cofferdams but fails to acknowledge the reduced volume of water passing through the retention
area during a storm event. Monitoring will be an important part of the design and remedy to
ensure that the surface water cleanup standards are not exceeded. As noted in the FS and
Proposed Plan and in previous responses, this portion of the selected remedy will also require
further pre-design investigations.

The purpose of the primary treatment cell (northern/first low-head cofferdamy), is to intercept
contaminated groundwater plumes. The purpose of the primary and secondary treatment cells
are to treat/sequester contaminants, retain sediments for periodical removal, and achieve surface
water cleanup criteria (e.g., NRWQC) at the outlet of the secondary treatment cell. These
contaminated groundwater discharges are occurring in the northern portion of the HBHA Pond.
Investigations conducted as part of the MSGRP RI and acknowledged by the comment
demonstrate that a portion of the contaminated sediments are transported to downstream areas
due to “interim natural forces” (i.e., storm events). Halls Brook represents the largest
contribution of storm flow to the HBHA Pond. Diverting the high flows associated with storm
flows from Halls Brook away from areas where contaminated sediments are concentrated will
reduce the downstream migration of these contaminants. The final design of the low-head
cofferdams system will be developed following a pre-design investigation.

E. 65. SMC and Pharmacia’s consultant commented that: “the arsenic mitigation strategy
incorporated in the USEPA’s Proposed Plan will likely be subject to periodic up-set and
flushing via stormwater inflows from the Atlantic Avenue Drainway and the NSTAR
ROW No. 9 drainage culvert. Similarly, re-suspended hydroxide floc transported to the
Southern Basin will be flushed downstream by flows from the Halls Brook bypass. The
intensity of these flushing flows will increase as development within the Pond’s
contributing drainage basin increases. Consequently, USEPA’s Proposed Plan will
remain susceptible to periodic flushing events and hence will continue to export sediment
from the HBHA system . .. The new North Basin (Sediment Retention Cell) will be
subjected to direct inflows from the Atlantic Avenue Drainway and the ephemeral stream
draining NSTAR ROW No. 9. Collectively, these two inflow points drain approximately
45 percent of the area discharging to the Pond (MSGRP R1, 2005). During major storm
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events, runoff entering the basin from these sources will be significant and unmitigated.
As evidenced by runoff hydrographs generated from the 5.3 1-inch precipitation event that
occurred on March 22-24, 2001, peak inflows from the Atlantic Avenue Drainway
approached 90 cubic feet per second (cfs), while the NSTAR ROW No. 9 culvert peaked
at over 20 cfs (Roux Associates, 2002). The 5.31-inch event, while significant,
corresponded to a design storm with a recurrent frequency of only 10 years (NCRS,
1986). Peak inflows from a 100-year event would be substantially greater. Ultimately, the
flushing effects associated with large design storms would significantly and adversely
affect the performance of the USEPA’s Proposed Plan.”

EPA Response: EPA disagrees with the comment. The flows from the identified tributaries
during storm conditions were relatively minor compared with the storm flows from Halls Brook.
Flows similar to these smaller storm flows have been experienced from the Halls Brook under
baseflow conditions and no disruptions of the chemocline were observed. The data do not
support the comment. EPA does not consider these tributary storm flows significant and does -
not believe they will disrupt the chemocline. As noted in the FS, Proposed Plan and this ROD,
this portion of the selected remedy will also require further predesign investigations.

The comment is speculative in suggesting that: “The intensity of these flushing flows will
increase as development within the Pond’s contributing drainage basin increases.” This suggests
that future area development will go unchecked with regards to storm water management. Recent
large-scale development in the immediate area of the Industri-plex site contradicts the
comment’s claim. In the case of the Anderson Regional Transportation Center, Target, and
National Development’s development of the northern Commerce Way extension and Presidential
Way, significant storm water management structures have been incorporated into the
construction design.

The comment is also speculative as far as predicting the failure of EPA’s selected remedy,
especially since the system has not yet been designed. As presented in the comment, the
contributing flows of the Atlantic Avenue Drainway during the March 2001 storm event
discussed in the comment are misleading in that the duration of the peak flow (90 cfs) was not
presented nor was it discussed how the data was collected. This specific measurement was not
presented in the Downgradient Transport Draft Report prepared by Roux Associates, dated April
1, 2002. The flow measurement presented in the report for this station on March 22, 2001 only
showed a flow of 37.86 cfs. Again, this was a snapshot of the flow and the duration was not
presented. However, it does illustrate the variability of flows during a storm event. As stated in a
response to previous comments, the final design of the low-head cofferdams system will be
developed following a pre-design investigation which will identify major design components of
the cofferdams and storm water bypass system that are important to maximize its sediment
retention capabilities.

E. 66. SMC and Pharmacia’s consultant commented that: “{a]rsenic-containing iron
hydroxide floc will form when reduced water in the bottom of the Sediment Retention
Cell encounters the oxic/anoxic transition zone. Hydrous ferric oxides will form at the
oxic/anoxic transition zone as reduced ferrous (Fe+2) iron encounters oxygenated water,
oxidizes to ferric Fe+3) iron and precipitates as hydrous ferric oxide (HFO}) floc (Skousen
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and Ziemkiewicz, 1995). Arsenic sorbs to the HFO floc, which would accumulate in the
bottom of the Sediment Retention Cell.

Flushing flows into the Sediment Retention Cell from the Atlantic Avenue Drainway (30
cfs) and the ephemeral stream draining NSTAR ROW No. 9 (20 cfs) during major storm
events would likely disrupt the chemocline and flush arsenic-bearing HFO floc to
downgradient locations. The shortened length to width ratios created by the partitioning
Coffer dams and the bypass of Halls Brook would significantly reduce TSS settling
efficiency in the Southern Basin thereby increasing the export of the low density floc
materials to downstream locations. The length to width ratios will shorten the amount of
time and distance fine grained sediments will have to effectively settle out of the water
columns. Similarly, the loss of the Northern pond area to Halls Brook inflows during
stormwater runoff periods will eliminate the hydraulic buffering capacity, shorten
available sediment settling time and convey higher sediment loads directly to the pond
outlet from a re-directed Halls Brook (i.e., the by —pass option).

Perhaps more importantly, storms of lesser intensity occurring immediately after spring
and fall tumover would export the re-entrained floc to the South Basin and similarly
transport the arsenic bearing TSS downstream via the mechanisms discussed above.
Turnover occurs in lakes and ponds deep enough to thermally stratify. In essence, as
water cools in the fall, density differentials in the water column cause the cooler surface
water to sink displacing warmer bottom water. This “turnover effect” results in a
completely mixed water column that reintroduces low-density sediments present in the
bottom of the Pond uniformly throughout the water column. The water will thermally re-
stratify during the colder winter periods. During late winter ice-out conditions, the
surface water warms to maximum density (i.e. 40C), subsequently sinks to the bottom
resulting in a spring turnover event. Similar complete water column mixing occurs until
thermal stratification is re-established and water column stability returns (Wetzel,

1975, Tchobanogious and Schroeder, 1987). Even in the event that some of this material
is re-deposited in the South Basin, it would be subject to re-entrainment and flushing
during storm events via the high velocity inflows from the Halls Brook bypass option.”

EPA Response: The comment suggests that the chemocline in the primary treatment cell and the
sediment retention areas within the primary and secondary treatment cells of the northern portion
of the HBHA Pond will be ineffective during spring and fall turnover periods even though no
site-specific data are presented to support this claim. EPA has evaluated a significant amount of
surface water data collected during various seasons from the HBHA Pond. EPA has not observed
any turn-over conditions that would impact the performance of the chemocline such that the

remedial action objectives as stated in the FS, Proposed Plan and this ROD would not be

achieved. Increases in arsenic concentrations migrating from the HBHA Pond have consistently

been shown to correlate with storm events.

Also, see above comment regarding tributary storm water flows. As noted in the ES, Proposed

Plan, and this ROD, this portion of the selected remedy will also require further pre-design

investigations. The actual size and location of the low-head cofferdams, which determines the
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size and location of the selected remedy for the northern portion of the HBHA Pond (primary
and secondary treatment cells), will be determined during pre-design and design.

E. 67. SMC and Pharmacia’s consultant commented that a: “significant flaw in USEPA's
Proposed Plan is the loss of future iron-rich sediment delivery to the proposed North
Basin (Sediment Retention Cell). The elimination of the continuous supply of iron-rich
organic materials from Halls Brook inflows during storm events could adversely impact
the arsenic sequestration and attenuation processes in the Sediment Retention Cell . . .

Another negative effect of the proposed Halls Brook stormwater bypass would be the
elimination of a continuously oxygenated water supply to the proposed Sediment
Retention Basin. As the sole perennial stream entering the Pond, Halls Brook ts the major
source of dissolved oxygen delivery to the water body. Given the importance of
maintaining aerobic conditions in the Sediment Retention Cell for arsenic removal, the
proposed bypass of stormwater inflows to the southemn basin of the Pond could
significantly effect the long-term maintenance of aerobic conditions within the proposed
basin. Ultimately, this could result in the periodic development of anaerobic condittons
within the basin and significantly effect arsenic removal performance.”

Pharmacia commented that partitioning the HBHA will reduce the pond’s arsenic
reduction potential.

EPA Response: EPA disagrees with these comments. The commenters misunderstand the
conceptual design of the storm water bypass discussed in the Proposed Plan. EPA’s selected
remedy only diverts a portion of storm water flows from Halls Brook away from the northern
portion of the HBHA Pond. It does not divert Halls Brook base flow component of surface
water, which is an essential part of creating and maintaining the chemocline within the primary
treatment cefl. Only a portion of the storm water flows from Halls Brook, which could potential
disrupt the chemoline, will be diverted downstream of the secondary treatment cell. As noted
above, EPA will not be eliminating iron-rich organic materials. Contaminated groundwater, the
primary source of iron in the HBHA Pond, will continue to discharge in the northern portion of
the HBHA Pond. In addition, baseflow surface water discharge, as well as a portion of the storm
water flows, will continue to contribute iron-rich sediments and dissolved iron.

'E. 68. SMC and Pharmacia’s consultant commented that: “while dredging can remove
sediment mass, it is not necessarily an effective technology when it comes to risk
reduction; in fact, at a number of sediment sites, dredging has resulted in higher
concentrations of the constituent of concern in surface sediments after implementation.
As a result, the risks are increased as opposed to decreased.”

EPA Response: EPA has successfully implemented sediment dredging at many Superfund sites.
The success of the dredging project in minimizing sediment resuspension, migration, and
downstream migration is dependent upon the dredging method selected and other engineering
controls instalied during dredging (e.g., silt curtains). For the ES, EPA assumed that hydraulic
dredging methods would be used since this particular method is best suited for low-specific
gravity sediments in the HBHA Pond and minimizes sediment resuspension in the pond during
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dredging. Details of the dredging will be refined during the design process. All dredging
requirements will comply with all applicable state and federal regulations.

E. 69. SMC and Pharmacia’s consultant commented that: “although one of USEPA’s
goals of Alternative HBHA-4 is to provide an improved benthic habitat in a portion of the
pond, dredging, no matter how effective, will never contribute to this end. The HBHA
Pond is a man-made structure designed to retain stormwater, and its bottom is prone to
anoxic conditions. Even if all the arsenic-containing sediments were removed, anoxia
would likely continue, preventing the development of thriving communities.”

EPA Response: The dimensions of the HBHA Pond do not cause the atypical anoxic conditions
present at the deep surface water of the HBHA Pond. Contaminated groundwater plumes that
discharge into the HBHA Pond cause the chemocline and severe contamination in the sediments
and surface water of the HBHA Pond, as well as the high conductivity, anoxic and reducing
conditions in the deep surface water of the HBHA Pond. The selected remedy will remove the
discharge of contaminated groundwater plumes from the southern portion of the HBHA Pond,
and EPA believes the sediment remediation and restoration of the southern portion of HBHA
Pond will improve and provide additional habitat for aquatic life (e.g., benthic community and
fish). The remediation of the southern portion of the HBHA Pond will also reduce downstream
migration of contamination.

E. 70. SMC and Pharmacia’s consultant commented that: “the primary transport
mechanism assumed in the Feasibility Study (FS) is scouring of the arsenic containing
sediment from the bottom of the pond and downstream migration of these sediments.
This, however, is not the case. Rather, the sediments in the HBHA Pond sorb arsenic
entrained in groundwater as the groundwater discharges to the surface water. Further,
hundreds of years of sorptive capacity remain in the sediments. Dredging these sediments
would actually destroy an effective, functioning arsenic removal mechanism. In addition,
since surface water velocities in the pond are quite low (a result of the pond’s design as a

retention basin), sediments are not scoured and transported downstream with any
regularity.”

Pharmacia commented that the HBHA is sequestering and preventing downstream
migration of contaminants.

EPA Response: EPA refers the commenters to the March 2005 RI and June 2005 Surface Water
Modeling Report which identify transport mechanisms along surface water and clearly associates
downstream migration of contaminated sediments from the HBHA Pond to increased storm
flows during storm events. EPA’s selected remedy dredges and restores sediments from the
southern portion of the HBHA Pond, while the northern portion serves to sequester/treat
contaminated groundwater discharging in the northern portion. The selected remedy for the
northern portion of the HBHA Pond (primary and secondary treatment cells) requires sediments
to be periodically dredged.

E. 71. SMC and Pharmacia’s consultant commented that: EPA “significantly
underestimated the volume of sediments that would be dredged from the southern portion
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of HBHA Pond if its Proposed Plan is implemented. USEPA's 6,700 cubic yard estimate
of sediment volume was derived by multiplying the areal extent of the HBHA Pond south
of the proposed northem cofferdam (135,000 square feet) by an assumed average
sediment thickness of 1.33 feet (roughly equivalent to the 41-centimeter average
sediment thickness of the 1991 GSIP Phase 2 Remedial Investigation data set). During
implementation of the Final GSIP Scope of Work (SOW) in 2001, sediment thickness
was measured at 22 locations throughout the HBHA Pond. Using this sediment thickness
data, the portion of HBHA Pond to be dredged under USEPA's Proposed Plan contains
approximately 10,000 cubic yards of sediments, almost 50 percent more than the
sediment volume (6,700 cubic yards) used in the Proposed Plan to determine the costs for
performance of this remedial action. Since sediment removal costs constitute a substantial
proportion of the total capital costs for the HBHA Pond remedial action, USEPA
significantly underestimated the cost of implementing its Proposed Plan.”

EPA Response: EPA utilized reasonable information to estimate the volume of sediments
requiring removal. The actual volume of sediments may increase or decrease depending upon
actual field conditions at the time of implementation. When developing the FS estimate, EPA
considered several sources of information including the Final GSIP data referenced in the
comment, and applied sediment core data from Robert Ford’s September 2004 Natural
Attenuation Study (Appendix 2D of the March 2005 MSGRP RI), which was considered to be
the most reliable data set to estimate sediment volumes.

The methods employed to measure sediment thickness in the HBHA Pond during the Final GSIP
performed by the Industri-plex Site Remedial Trust (i.e. pushing a perforated disk through the
water column and “feeling” the differences in resistance between the water and sediment) were
subjective with considerable uncertainty. No confirmation cores were collected to verify the
accuracy of this method.

E. 72. SMC and Pharmacia’s consultant commented that: the “Wells G & H Wetland
near shore sediments targeted for remediation are not easily accessible. The existing
dense vegetation and adjoining rifle range make this wetland both difficult and
potentially dangerous to access. Existing potential physical hazards pose far greater
impediments to accessing deeper areas within the Wells G & H Wetland than potential
access facilitated by above-grade in situ capping.”

EPA Response: EPA disagrees with the comment and considers the identified near shore
sediment areas to be accessible.

E. 73. SMC and Pharmacia’s consultant commented that *“caps can be designed to
provide dermal barriers to exposure without excessive thickness

{e.g., incorporation of geotextiles). Because the proposed remedial areas are relatively
confined, caps placed over wetland sediments would likely settle, keeping increases to
the existing grade elevation to a minimum.

... USEPA’s concerns regarding potential access to deeper sediments as a result of
capping could be effectively addressed through use of additional biological barriers to
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supplement the existing dense vegetation (i.e., planting vegetation containing
briars/thorns while avoiding those that produce edible fruits [e.g., blackberry]).”

EPA Response: The selected remedy for near shore sediments is more effective at reducing risk
when compared with other alternatives. EPA evaluated capping as an alternative in the FS, but it
was eliminated from further consideration since in-situ caps may enhance accessibility to interior
portions of the wetlands, which were previously considered inaccessible and typically have
higher concentrations of contamination. In addition, capping would also require long-term
inspections, maintenance, and institutional controls to ensure that the cap remained intact and
protective and that the biological barriers mentioned in the comment remained effective in
preventing access. Institutional controls would also be required where land use restrictions
would be imposed and would require periodic inspection and enforcement to remain effective.
All of these factors would also increase the cost of the capping alternative.

E. 74. SMC and Pharmacia’s consultant commented that future human exposures to
groundwater at the West Hide Pile can be prevented or controlled through the use of
institutional controls. In addition, SMC and Pharmacia’s consultant commented that:
“[gliven the absence of any chemical-specific ARARs for Site groundwater . . . or any
other regulatory driver for groundwater cleanup at the West Hide Pile, ...there was no
need for USEPA to include enhanced in-situ bioremediation for the West Hide Pile in its
Proposed Plan.”

EPA Response: Benzene concentrations in groundwater remain elevated at the West Hide Pile,
similar to concentrations previously detected in groundwater. EPA conducted a baseline risk
assessment based upon existing conditions resulting in the identification of human health risks
associated with potential future groundwater exposures to commercial/ industrial workers.

EPA’s selected remedy is necessary to remove the high concentrations of benzene from the West
Hide Pile. Predesign investigations will be necessary to further evaluate the West Hide Pile and
East Hide Pile contaminated groundwater plumes impact on the nearby wetlands and
downgradient groundwater plumes. Institutional controls required under the 1986 Record of
Decision have not been recorded on any property to date. If institutional controls that eliminate
human health risks are implemented and maintained, and predesign investigation do not identify
these plumes contributing to human health risks and hazards or an ecological risk (exceeding the
cleanup standards established for this remedy), then EPA agrees that implementation of
Alternative GW-4 for the West Hide Pile may not be necessary.

E. 75. SMC and Pharmacia’s consultant commented that: “further reductions in the
concentration of benzene in West Hide Pile groundwater will likely require the injection
of oxygen in quantities designed to cause the complete degradation of the soluble organic
carbon from the hides. Consequently, enhanced in-situ bioremediation cannot feasibly be
implemented to treat benzene in groundwater at the West Hide Pile as proposed in
USEPA'’s Proposed Plan is technically infeasible.”

EPA Response: Injection of oxygen enriching compounds will stimulate biodegradation of
organic compounds such as benzene. A pre-design investigation will be required to define the
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target area of application and the specific oxygen formula composition and application rates. In
addition, with regards to arsenic, application of this technology may have a secondary benefit in
that injection of oxygen-releasing compounds may actually reverse the reducing conditions at the
hide pile that are driving the mobilization and migration of arsenic.

E. 76. The ASC consultant commented that: “» In designing the cofferdam system EPA
should carefully consider likely changes (e.g., due to inputs of salts to the hypolimnion,
seasonal effects, and large storms) mm the physical and chemical constraints that govern
the reactions that are hoped will occur in the north basin (i.e., nitrification, oxidation of
arsenic and sorption onto ferric iron, biodegradation of benzene). » EPA should consider
adopting concentration-based standards for contaminants of concern in waters
discharging from the cofferdams. In setting the standards, EPA should mandate both
regular and event monitoring to capture the range of anticipated flow conditions and
pollutant discharges. * EPA should also answer the following questions regarding the
treatment system and cofferdam/aeration system. » How long will it take for the treatment
system to achieve the ammonia PRG of 4 mg/L in groundwater entering the north basin?
» What is the design life of the cofferdam and aeration system? ¢ If the PRGs for arsenic
and benzene are achieved before that of ammonia, will the treatment system be
maintained and operated until the ammonia PRG is achieved?

EPA Response: Predesign investigations will be implemented to determine the design of
northern portion of the HBHA Pond (primary and secondary treatment cells, storm water by-
pass system, etc). The outlet of the northern portion of the HBHA Pond (secondary treatment
cell effluent) will serve as the surface water compliance boundary and must achieve surface
water cleanup standards. Due to waste remaining in place at the Industri-plex site (e.g. animal
hide wastes), cleanup standards for ammonia in groundwater are not expected to be achieved for
the foreseeable future. The selected remedy will be required as long as there are exceedances of
the cleanup standards.

F. Questions and Comments Concerning Scope of the Feasibility Study

F. 1. A resident of Wilmington commented that while Olin Chemical is mentioned, the
report does not include source discharges to Halls Brook from Olin Chemical
Industry/Wilmington under EPA NPDES permits.

EPA Response: Sediment data collected from the East Drainage Ditch and the New Boston
Street Drainway were presented in the 2005 MSGRP RI. In addition surface water data from the
East Drainage Ditch and the New Boston Street Drainway were presented in the October 2005
Technical Memorandum — Evaluation of Ammonia and Supplemental Soil Data Report.

F. 2. A resident of Wilmington asked whether there were any NPDES discharge permits
to Halls Brook or the Study Area not mentioned in the FS.

EPA Response: Information regarding current NPDES permits was presented in the 2005
MSGRP RL
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F. 3. A resident of Wilmington asked where Woburn's current town drinking-water
sources are in relation to the study area, whether there is there any possible impact to the
drinking water sources, and whether the best technology has been employed to protect the
sources beyond drinking water standards.

EPA Response: Drinking water sources for Woburn were identified in the 2005 MSGRP RL
Currently, Woburn obtains its drinking water from two sources 1) Horn Pond aquifer located in
West Woburn, and 2) Quabbin Reservoir located in Central Massachusetts and provided by
Massachusetts Water Resource Authority. The Horn Pond aquifer is situated west of the study
area in West Woburn. As presented in the MSGRP RI and FS, EPA does not believe that
contamination addressed under Industri-plex OU-2 impacts any of Woburn's current drinking
waler sources.

F. 4. A resident of Wilmington asked whether there is a listing of any and all private
wells within the Study Arca and whether receptors within 5001 (or other required
footage) were notified and updated on the conditions. Ms. Duggan also commented that
if private well owners were not notified, they should be and receive assistance as part of
the process.

EPA Response: Private wells in the vicinity of the Industri-plex Site were identified in the 2005
MSGRP RI. There are no private wells currently located within the groundwater plume areas
requiring remediation.

F. 5. The MBTA asked EPA to provide the report reference that indicates the depth to

groundwater and location of contaminated surface water (if any) within the MBTA
ROW.

EPA Response: Monitoring wells installed within the MBTA ROW are identified on Figure 2-4
of the RI. The depths to groundwater observed during sample collection are presented in
Appendix 2 of the R], and elevations are presented in Appendix 3A of the RL

The comment is somewhat vague in requesting the location of “contaminated surface water”.
All surface water in the HBHA has some degree of contamination. However; surface water did
not present an unacceptable human heath risk for the exposure scenarios evaluated for the
contaminants of concern. Please refer to Section 6.0 of the RI for a more thorough discussion of
human health risks.

F. 6. One commenter stated that Kraft Foods has applied to increase the amount of water
they are permitted to pump from Walkers Pond a/k/a Whittemore Pond on Montvale
Avenue, and asked EPA whether or not an increase in pumping could draw contaminants
into the pond or into their plant.

EPA Response: EPA is unaware of any contamination issue at Whittemore Pond that may
present water quality issues for Kraft Foods. The commenter’s letter does not specify how much
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more water Kraft is intending on withdrawing from wells located near the pond in addition to the
approximate 200,000 gallons per day that they are currently permitted.

The MSGRP Rl investigations did not extend to the area of Whittemore Pond, but was
concentrated along the Aberjona River. The impacts of additional withdrawals on the pond are
unknown. EPA is unaware of any geochemical or hydrogeologic information presently available
for the area between the Aberjona River and Whittemore Pond. However, based on the
evaluation of data from the Wells G&H wetland and their potential impact under a drinking
water withdrawal (see Appendix SA of the RI), EPA does not believe that dissolved arsenic
present in surface water of the Aberjona River will impact Whittemore Pond. EPA suggests
however, that if these additional withdrawals are of concern, the City should request that Kraft
Foods conduct a hydrogeologic investigation that models the impacts of the proposed withdrawal
increases, specifically with regard to seasonal pond elevations.

F. 7. The consultant for the City Council commented that: “[w]e were unable to
determine if a site specific treatability study was performed using the proposed
oxygenates (which were not detailed) to determine if this treatment method would be
applicable for this site. Since there are many factors that influence in-situ oxidation, a
careful evaluation of the site-specific parameters and the extent of contamination is
crucial to the proper application and success of this remedial technology. There is a need
to understand the interaction between native soil and oxidants, determine soil oxidant
demand (SOD), and to determine efficacy of oxidants on target compounds. Conducting
this study and analyzing and subsequently reporting the data could go a long way to
determine if this proposed remediation method will be effective.

EPA Response: EPA believes that this technology will be effective at this site. As stated in the
ES, a pre-design investigation will be conducted to develop the specific design details of the
treatment application process as suggested.

F. 8. EPA received a telephone message from Ms. Theresa Murphy, Woburn
Conservation Commission. Ms. Murphy understands that EPA has identified
contamination in the Aberjona River, and asked the following question: She was
informed that a business in Woburn may be withdrawing surface water from the
Aberjona River for use in its commercial products such as hydro-seeding mixtures. If
surface water were being withdrawn from the river, then what would EPA's position be
on the matter, and does it violate any federal laws?

EPA Response: EPA is unaware of any federal laws that would prohibit the withdrawal of

surface water in the estimated quantities stated. The Massachusetts Water Management Act (Act)
requires a permit for surface water withdrawals over 100,000 gallons per day. The Act does give
MassDEP the authority to regulate withdrawals below 100,000 gallon per day, but MassDEP has
not yet exercised this authority. '

F. 9. MBTA expressed a concern regarding the nature and extent of ammonia
contamination in groundwater west of the Lower South Pond and north of the intersection
of Merrimac and New Boston Streets: “It does not appear that the EPA characterized soil
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and groundwater in this area. Due to the likely presence if high ammonia concentrations
in this area, which is located west of three hide piles (hide piles are the known source of
ammonia}, our comments/concerns are as follows:

* The EPA should collect additional ammonia data in this arca.”

MBTA further stated that:

“The chosen remedial measure by the EPA should take into account the depth of the hide
piles, which was reported to be over 40 feet deep in areas.”

EPA Response: EPA did collect three groundwater samples for ammonia analysis in the vicinity
of the area identified in the comment. Soil sampling was not required since the soils in this area
were addressed under OU-1. Other groundwater samples analyzed for ammonia were collected
west and southwest of the East Central Hide Pile and South Hide Pile. The ammonia sampling
was sufficient to address site risks related to ammonia contaminated groundwater. EPA has
included the subject area within the boundaries of Industri-plex OU-2. It should be noted that
the concentrations of ammonia exceeding the ammonia PRG were found to be within the limits
of the arsenic/benzene plume (see Figure 2-4, June 2005 Feasibility Study) that will also be
addressed under Alternative GW-2. Also, as stated in the MSGRP RI and the FS, EPA did
consider the depth of the buried wastes at the hide piles and the impacts on the fate and transport
of contaminants in soil and groundwater. Remedial measures for these buried wastes have
already been completed under OU-1.

F. 10. The Custodial Trust asked:

“1) Do you know why no elevated ammonia shows up around the West and East
Hide Piles?

2) And, did EPA look at the most recent work being done at Tufts regarding
ammonia?”

EPA Response: Samples for ammonia analysis were collected near the West Hide Pile at
groundwater sampling location A0l and A02 (see Appendix A, October 2005 Draft Final
Technical Memorandum - Evaluation of Ammonia and Supplemental Soil Data Report).
Ammonia concentrations of 63.7 mg/L and 79.3 mg/L. were detected at AO1 and A02,
respectively. Also, EPA did review the Tufts MS thesis prepared by M. Cutrofello (Tufts).

F. 11. The concerned Citizens Network expressed an interest that the scope of the source
investigation for the Industri-plex RI should extend to the Olin Chemical site in
Wilmington, MA: “The ammonia contamination on the Olin site and the site's
contamination migratory pathway into the Aberjona watershed, are both well
documented. In our opinion it is more than reasonable to investigate this site as a
potential source contributor of the high ammonia levels found in the northern areas of the
Industrial-Plex (sic).”

Other comments also expressed extending/ expanding investigations to Olin Chemical,
as well as the Woburn Landfill, relative to their potential contribution of ammonia.
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EPA Response: Sediment data collected from the East Drainage Ditch and the New Boston
Street Drainway were presented in the 2005 MSGRP RI. In addition surface water data from the
East Drainage Ditch and the New Boston Street Drainway were presented in the October 2005
Draft Final Technical Memorandum ~ Evaluation of Ammonia and Supplemental Soil Data
Report. Concentrations of ammonia were detected in these streams. Further pre-design
investigations will be implemented to evaluate the background concentrations of ammonia.
Please be advised that the Olin Chemical facility was proposed on EPA’s National Priority List
(NPL) on September 14, 2005, and will be the subject of a separate Remedial Investigation.
Olin’s contribution to groundwater contamination will be addressed as part of the investigations
at the Olin facility.

F. 12. National Development’s consultant stated that they believe the interpreted
groundwater plume requiring remediation does not extend onto MetroNorth Business
Center’s property. “According to Figure 2-4 of the Report, four monitoring wells were
installed within the MNBC property, or on the northern border of the MNBC property -
B7-02, B7-04, B7-05, and B7-07. Well B7-02 is in the tail area; the other wells are on the
main portion of the property or at the northemn border of the property. Only one of these
wells B7-02, at the tail of the property, is included among the monitoring wells with
contaminant concentrations that pose future human health risk.”

EPA Response: Based upon availabie data and hydrogeology, EPA maintains that contaminated
groundwater exceeding the groundwater cleanup standards for arsenic, benzene, naphthalene,
etc., does extend onto the subject property and will require remediation in accordance with the
selected remedy (i.e. GW-2 Institutional Controls). Monitoring well locations on the property,
immediately upgradient of the property (including B7-03), and immediately downgradient of the
property all exhibit concentrations exceeding the groundwater cleanup standards. As presented
in the MSGRP RI, groundwater flows in a general south to southwesterly direction. These
concentrations and aquifer hydrological conditions were modeled to determine the boundaries of
the groundwater plumes. Further pre-design investigations may be implemented to determine
the extent of groundwater institutional controls.

F. 13. The consultant for ASC commented that: “Conversion of ammonia to gaseous
nitrogen is not likely to occur at significant rates and EPA's conjecture that it may occur
is misleading and unsupported.” ASC includes a specific quote from the October 2005
Draft Final Technical Memorandum — Evaluation of Ammonia and Supplemental Soil
Data Report, describing the fate and transport of the ammonia in surface water.

EPA Response: EPA’s discussion of the fate and transport of ammonia presented in the
Technical Memorandum — Evaluation of Ammonia and Supplemental Soil Data — October 2005,
does not suggest or imply that all ammonia is converted to nitrogen gas. The discussion presents
the fate and transport processes affecting ammonia which are part of the nitrogen cycle, and
includes the conversion of some ammonia to nitrogen gas, thus “completing the nitrogen cycle”.
The fate and transport discussion recognizes that the nitrogen cycle may be mcomplete for some
of the ammonia within the HBHA.
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Specifically, the technical memorandum states, “As ammonia migrates to the chemocline,
aerobic bacteria can convert the ammonia to nitrite. Through diffusion, the nitrite comes into
contact with the more oxygenated zone of the chemocline where it can be further oxidized to
nitrate. Further reductions can also occur through facultative anaerobic bacteria where the nitrate
can be reduced to nitrite and nitrogen gas can be released.”

F. 14. The consultant for ASC indicated that the groundwater data was insufficient to
contour ammonia plumes. Specifically, the consultant commented that: “EPA did not
collect sufficient data to assess ammonia transport, and the available groundwater data
are not sufficient to justify contouring.”

EPA Response: EPA did not present an ammonia contour map as suggested in the comment.
Figure 3-1 presents groundwater sample locations that were sampled for ammonia and presents
the results of the sample analyses at each of those locations. The contour line that is shown on
Figure 3-1 represents the approximate boundary of the contaminated groundwater plume area
that would be addressed by the preferred alternatives presented in the Proposed Plan, as indicated
in the figure legend. As highlighted in Figure 3-1, monitoring wells containing concentrations of
ammonia above 4 mg/LL were situated within the contaminated groundwater plume area. The
ammonia data was sufficient to understand the nature and extent of significant ammonia
concentrations, fate and transport processes, and address site groundwater risks. As outlined in
the October 2005 Draft Final Technical Memorandum - Evaluation of Ammonia and
Supplemental Soil Data Report, 1) ammonia concentrations are greatest closer to areas with
buried animal hides (e.g. hide piles); 2) buried animal hides present a significant source of
organic nitrogen; 3) site-wide reducing conditions in groundwater favor the production and
mobilization of ammonia in groundwater; and 4) based on the site hydrogeology, ammonia in
groundwater would follow the same migration pathways as other site groundwater contaminants
previously documented.

F. 15. The consultant for ASC commented that: “EPA should consider the requirements
of the Clean Water Act as Applicable or Relevant and Appropriate Requirements
(ARARs) and should demonstrate that the proposed plan complies. As required by the
Clean Water Act, EPA should perform an assessment of nitrogen loading to the Aberjona
River including contamination from the Industri-plex and Wells G&H Superfund sites.”

EPA Response: EPA conducted a baseline risk assessment and identified various compounds
contributing to unacceptable human health and/or ecological risks in groundwater, surface water,
sediments and soils. At the Industri-plex site, contaminated groundwater discharges into the
HBHA Pond causing elevated levels of arsenic, ammonia and benzene in surface water above
surface water cleanup standards. The selected remedy for HBHA Pond will adequately address
the unacceptable risks posed by these compounds, and prevent the downstream migration of
these compounds from the northern portion of the HBHA Pond above the surface water cleanup
standards, which are based on the freshwater chronic (CCC) NRWQC and consistent with the
Massachusetts Water Quality Standards. The Commonwealth of Massachusetts, will continue
assessing the Aberjona River and other rivers within the Commonwealth, and will develop a total
mximum daily load (TMDL) for certain pollutants in the Aberjona. Any TMDLs will be
considered in the five-year review process. EPA will require implementation of a
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comprehensive monitoring program to evaluate the effectiveness and protectiveness of the
selected remedy. The details of the monitoring program will be developed during the remedial
design phase.

G. Questions and Comments Concerning Monitoring and Ongoing Review of the
Remedy

G. 1. The Woburn City Council asked EPA how frequently clean-up methods will be re-
evaluated, and how frequently and in what format will EPA communicate with the public
and public officials about the efficacy of the methods. The consultant for the ASC also
commented that “EPA should consider mandating that contingency plans be developed in
the event that the cofferdam system does not meet the concentration-based standards.”

EPA Response: A comprehensive review will be conducted at least every five years to evaluate
the protectiveness of the remedy. The findings of the five-year review will be presented in a
report which will be made available to the public and will be included in the Administrative
Record. The purpose of the five-year review is to evaluate the implementation and performance
of the remedy in order to determine if the remedy is or will be protective of human health and the
environment. The five-year review will document recommendations and follow-up actions as
necessary to ensure long-term protectiveness of the remedy or bring about protectiveness of a
remedy that is not protective. These recommendations could include providing additional
response actions, improving O&M activities, optimizing the remedy, enforcing access controls
and institutional controls and conducting additional studies and investigations. For example, if
under the selected remedy the NRWQC values cannot be achieved at the HBHA Pond
compliance point, then additional actions may be required. If different remedial actions are
necessary, then other remedial alternatives, such as GW-3 Plume Intercept by Groundwater
Extraction, Treatment and Discharge and Monitoring with Institutional Controls coupled with
HBHA-5 Removal and Off-Site Disposal, outlined in the June 2005 FS, may be considered.

G. 2. The consultant for the Woburn City Council commented that: “[s]ince there is a
heavy reliance on institutional controls and some in-situ remediation activities rather than
removal actions, we believe that it would be in the best interest to have annual reviews of
the monitoring data generated with an accompanying public meeting.”

EPA Response: The five-year review process is not the only process whereby the effectiveness
of the proposed remedy will be evaluated. An EPA-approved comprehensive monitoring
program will be developed during remedial design and instituted as part of the selected remedy.
This EPA-approved monitoring program will be performed consistent with previous RI
monitoring methods and procedures so that on-site and off-site contaminant trends and migration
patterns can be adequately evaluated and compared to previous RI data. Monitoring will also be
performed to evaluate the performance of the selected remedy. Specific details of the monitoring -
program will be developed during the remedial design process. The results of the monitoring
program will be made available to the public.

G. 3. The consultant for SMC and Pharmacia commented that: “During the feasibility
study process, long-term monitoring evolved frem a multi-medium approach to a
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medium-specific approach that is contrary to the USEPA’s own Conceptual Site Model
approach and framework for monitoring plan development, and is not integrated to the
extent warranted by the interdependent nature of the preferred remedial alternatives; and
[t]his medium-specific approach results in an inappropriately extensive sampling
program.”

EPA Response: EPA identifies monitoring as a necessary component of the selected remedy.
The monitoring program described in the Proposed Plan is the result of combining individual
alternatives from the FS, which presented monitoring programs specific to the medium and
remedial alternative selected. EPA recognizes that monitoring efficiencies can be realized when
a multi-medium approach is taken. An EPA-approved monitoring program will be performed
consistent with previous RI monitoring methods and procedures so that on-site and off-site
contaminant trends and migrations patterns can be adequately evaluated and compared to
previous RI data. Monitoring will also be performed to evaluate the performance of the selected
remedy. Specific details of the monitoring program will be developed during the remedial
design process.

G. 4. The consultant for SMC and Pharmacia commented that: “The objective of long-
term monitoring for the Site is to monitor the effectiveness and protectiveness of the
proposed remedial actions. However, due to the non-integrated nature of the long-term
monitoring program proposed by USEPA, most of the data generated can not be used to
meet this objective. For example, groundwater and surface water data will be developed
for many areas of the Site where changes in contaminant concentrations will have little or
no impact on the effectiveness or protectiveness of the proposed remedial actions, since
there are no current risks in these areas and potential future risks will be managed by
institutional controls. Also, some of the analytical parameters (e.g., semivolatile organic
compounds) are proposed for media and locations where they don’t exist or where their
presence has little or no effect on overall Site risks. Lastly, sampling frequencies
proposed in the various medium-specific long-term monitoring plans, which range from
quarterly to semi-annually, are also inappropriate.

Typically, quarterly or semi-annual sampling is performed to identify seasonal trends,
such as fluctuations in contaminant concentrations associated with higher or lower water
levels. However, seasonal monitoring is clearly not needed for the duration of long-term
monitoring.”

EPA Response: An EPA-approved monitoring program will be performed consistent with
previous RI monitoring methods and procedures so that on-site and off-site contaminant trends
and migrations patterns can be adequately evaluated and compared to previous RI data.
Monitoring will also be performed to evaluate the performance of the selected remedy. Specific
details of the monitoring program will be developed during the remedial design process.

G. 5. The MBTA commented that: “The EPA should require that post-remediation
monitoring for ammonia be conducted, to ensure that levels are maintained within
acceptable limits.”
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EPA Response. Ammonia is a contaminant of concern that will be monitored to ensure
compliance with the cleanup standards.

G. 6. The consultant for DEK commented that the proposed pre-design
investigations/studies and long-term monitoring should also consider the ammonia by-
products from the selected remedy for HBHA Pond.

EPA Response: The selected remedy addresses the unacceptable risks identified at the Industri-
plex stte. The details associated with long-term monitoring will be addressed during remedial
design.

H. Questions and Comments Concerning Applicable or Relevant and Appropriate
Reqguirements (“ARARs")

H. 1. SMC commented that: “EPA acknowledges that the subaqueous cap complies with
all applicable ARARs more effectively than does the partial dredging remedy. 1d. tbl. 4-
28D; see also Proposed Plan tbl. 4-29. Unlike dredging, a Subaqueous Permeable
Reactive cap complies completely with chemical-specific ARARs for the Pond, because
the cap would ensure that the discharge of arsenic from the groundwater does not make
its way into the surface water of the Pond. A Subaqueous Permeable Reactive cap,
proposed tn SMC’s Alternative Remedial Action Plan, achieves complete compliance
with identified ARARs, while the dredging remedy does not.”

EPA Response: The comment states that the subaqueous cap aliemative performs slightly better
than the HBHA-4; Storm Water Bypass and Sediment retention with Partial Dredging and
Providing and Alternate Habitat. As referenced in the comment, this is graphically shown on
Table 4-29 of the Proposed Plan. However, this slightly better performance in complying with
ARARs is based on the fact that, under the Subaqueous Cap scenario (Alternative HBHA-3),
contaminated groundwater discharges are assumed to be completely eliminated through another
groundwater alternative (e.g. GW-3 pump and treatment system). The remedy selected in this
ROD does not inciude a pump and treat system. EPA does not believe that a subaqueous cap
alone will be effective in eliminating contaminated groundwater discharges. HBHA-4 allows
contaminated groundwater to discharge into a controlled northern part of the HBHA Pond
sediment retention area (primary treatment area/cell) where natural processes decrease the
arsenic concentrations in surface water. When the cost of a groundwater pump and treat system,
along with measures needed to avoid recontamination, are taken into account, the partial
dredging remedy is a more cost-effective means to achieve remedial action objectives, and it
minimizes impacts to the aquatic environment.

EPA’s Response to the Alternative Remedial Action Plan is contained in Section I, below.

H. 2. SMC commented that: “EPA’s dredging will contravene an action-specific ARAR
identified by EPA for the Pond, namely a Massachusetts water pollution contro!
regulation, which states that ‘No discharge of dredged or fill material shall be permitted if
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there is a practicable alternative to the proposed discharge which would have less adverse
impact on aquatic ecosystem. . .”

EPA Response: See Response to Comment H. 1, above.

H. 3. SMC commented that the preferred alternative HBHA-4 may not be cost-effective
“as required” by the Massachusetts Contingency Plan (“MCP”), Mass. Regs. Code 310, §
40.0860(7).

EPA Response: The cited provision of the MCP is not applicable or relevant and appropriate
under CERCLA. EPA and MassDEP rely on the provision of the MCP that provides that "(t)he
Department shall deem response actions at a disposal site subject to CERCLA adequately
regulated for purposes of compliance with 310 CMR 40.0000, provided: (a) the Department
concurs with the ROD and/or other EPA decisions for remedial actions at such site in accordance
with 40 CFR 300.515(e).” Massachusetts has concurred with the ROD, and, therefore, the site is
"adequately regulated” for purposes of state law.

H. 4. SMC commented that EPA’s assumptions regarding exposure to near-shore
sediments in the Wells G & H Wetland and Cranberry Bog Conservation Area is
unrealistic, and stated that “EPA has dropped from its list of future areas of concern
locations NT- 1 and NT-2, precisely because the City of Woburn has decided not to build
a boardwalk in that location, . . .thus acknowledging implicitly the sufficiency of
institutional controls. In fact, the City’s Redevelopment Plan actually includes
observation decks to prevent exposure to sediments, not facilitate it as EPA says.”

SMC goes on to comment that institutional controls and monitoring would be sufficient
‘to remedy the unacceptable risk in the Wells G & H Wetland and Cranberry Bog
Wetlands, further stating that: “[t]o the extent a waiver of ARARs is necessary with
respect to the near-shore sediments of the Wells G&H Wetlands and the Former
Cranberry Bog, EPA may consider capping and institutional controls to be an “interim
measure” as part of a “total remedial action” that will satisfy ARARs, 40 C.FR. &
300.430(f)(1)(11}(C)(1), or an alternative that will attain an “equivalent” standard of
performance to that required under the ARARSs, id. § 300.430()(1)(11}(C)(4). EPA should
also consider whether the drastic remedy of excavation and off-site removal of sediments,
the scope of which is inadequately defined, see footnote 5, may pose a greater risk to
human health than institutional controls and monitoring, thus warranting a waiver of
ARARSs under 40 C.F.R. § 300.430(f)(1)(i1))(C)2). Under any of these provisions, a
waiver of ARARs would be appropriate, to the extent a waiver is necessary.”

EPA Response: The commenter’s description of accessibility is overstated. EPA and MassDEP
have had little trouble accessing the areas for sample collection and in fact have observed
evidence of activity by others (trash, fire pits, etc.). Please also refer to previous responses
regarding exposure scenanos.

If the City of Woburn recommends nature trail options NT-1 and NT-2, which constructs trails
deeper into the wetlands, then those nature trail options will need to be considered in the remedy
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since the boardwalks would actually provide an avenue to more easily access areas deeper into
the wetlands where contamination may present a human health risk.

No waiver of ARARs under 40 C.F.R. § 300.430(f)(1)(ii)(C)}2) is necessary. The selected
remedy is more effective at reducing risk when compared with institutional controls and
monitoring. The current volume estimate of sediments requiring removal may actually be
overestimated since the proposed limits are bounded only by limited samples shown not to
exceed the sediment cleanup standards. Pre-design investigation sampling could in fact more
closely delineate the remediation area and reduce the overall area and volume of sediments
requiring excavation.

H. 5. SMC commented that: “[rlemedial option GW-4 is unnecessary to achieve
compliance with ARARs for groundwater at the MSGRP Study Area. Remedial option
GW-2, which combines a pond intercept mechanism with monitoring and institutional
controls, already achieves compliance with ARARs, reduces the toxicity, mobility, and
volume of contaminants, is less costly, and is significantly easier to implement than the
in-situ groundwater treatment option. Proposed Plan tbl. 4-29. Moreover, injecting
oxygen-rich compounds into the groundwater beneath the West Hide Pile is not likely to
diminish the size of the benzene plume, because other organic compounds will compete
for the oxygenated material, thus preventing the material from targeting the benzene
effectively. This proposal is therefore not only unnecessary, but fails to recognize that it
is technologically impracticable to devise a system that will diminish the benzene plume
by injecting oxygen into the groundwater beneath the West Hide Pile. In fact, injecting
oxidizing material will lock up the iron in the groundwater, even though iron is needed to
make the Pond work as an arsenic sink. Although SMC does not believe that injecting
oxygenated compounds into the benzene plume is necessary to satisfy ARARSs not
already met by GW-2, if EPA disagrees, it should waive ARARs pursuant to 40 CF.R. §
300.430(MH(DGINCI3).”

EPA Response: Both GW-2 and GW-4 comply with ARARs. However, implementation of
GW-4 may also be necessary if the groundwater discharge from the West Hide Pile is having an
unacceptable impact on surface water and sediments. EPA disagrees with the stated opinion that
“injecting oxygen-rich compounds into the groundwater beneath the West Hide Pile is not likely
to diminish the size of the benzene plume”. Injection of oxygen-enriching compounds will
stimulate biodegradation of organic compounds such as benzene. A pre-design investigation will
be required to define the target area of application and the specific oxygen formula composition
and application rates. Regarding arsenic, application of this technology may have a secondary
benefit in that injection of oxygen-releasing compounds may actually reverse the reducing
conditions at the hide pile that are driving the mobilization and migration of arsenic.

H. 6. SMC commented that: “institutional controls and monitoring may be considered an
‘interim measure’ that, along with the natural attenuation of benzene bencath the West
Hide Pile, will become part of ‘total remedial action’ that will meet ARARs. Id.
§300.430(H(YG1){C)Y(1). Or institutional controls and monitoring, along with natural
attenuation, may be considered a remedial alternative that *will attain a standard of
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performance that is equivalent to that required under the otherwise applicable standard,
requirement, or limitation through use of another method or approach.™

EPA Response: See Response to Comment H. 5, above.

H. 7. MassDEP requested “specifically listing 314 CMR 3.00 - the Surface Water
Discharge Permit Program as a Chemical-Specific and an Action-Specific State ARAR
because there may be instances where discharge to surface water may be necessary
during the sediment remedy (right now it is only mentioned for consideration under the
listing for their Federal NPDES program).”

EPA Response: The comment is acknowledged. Since the comment does not change the
outcome of the FS, the document will not be revised. However, this ARAR will be included in
the ROD.

H. 8. MassDEP recommended “removing the MCP Method 1 Groundwater Standards
from the State Regulatory Requirements section and placing it instead in the Criteria,
Advisories, and Guidance section as a To Be Considered. In addition, the listing is a
little confusing as the requirement column only lists the Groundwater Standards, whereas
the Consideration for FS column states that the standards will be considered for
developing both soil and groundwater PRGs. The Method 1 Standards are only required
at state sites that choose to conduct a Method I-type risk assessment (not for Method 3
risk assessments which are roughly equivalent to the EPA risk method), therefore the
standards are not used consistently at all sites. However, EPA is of course free to
consider and use these numbers at any time during the Superfund process.

EPA Response: The comment is acknowledged. Since the comment does not change the
outcome of the FS, the document will not be revised. However, this ARAR will be re-located in
the ROD as suggested.

H. 9. MassDEP requested “listing 310 CMR 19.000 — Solid Waste Management as an
Action-Specific ARAR because some of the remedy involves the capping of sediment

and the surrounding banks, therefore some of the landfill capping requirements may be
relevant and appropriate.”

EPA Response: EPA does not believe that the cited provision is relevant and appropriate for the
capping of sediment and surrounding banks.

H. 10. MassDEP commented regarding page 78, Section 2.1.4 of the MSGRP FS: “This
section cites the MassDEP Method 1 standards as ‘to be considered,” then states that the
standards are relevant. The standards should solely be cited as ‘to be considered’ because
the standards are not applied at every site (just those that choose to use Method 1). In
addition, the section states that the soil categories are ‘established based on a site-specific
risk/exposure analysis.” Since the soil categories are already established and are only
selected by the environmental professional for use after evaluating their site-specific
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exposure scenario, it would be more accurate to state the following: °...the category of
standards used are selected based on a site-specific risk and exposure analysis.” ”

EPA Response: The comment is acknowledged. Since the comment does not change the
outcome of the FS, the document will not be revised.

L EPA’s Response to SMC and Pharmacia’s Alternative Proposed Plan

SMC and Pharmacia submitted an Alternative Proposed Plan which varied in certain respects
from EPA’s Proposed Plan; EPA responds herein to that plan. No responses are provided for
soil media (EPA’s selected remedy SS-2 and SUB-2) due to SMC and Pharmacia’s general
agreement with EPA’s selected remedy (i.e., institutional controls). Also, no response is
provided for deep wetlands sediments (EPA’s selected remedy DS-2) due to SMC and
Pharmacia’s general agreement with EPA’s selected remedy (i.e., institutional controls), with the
exception of SMC and Pharmacia’s alternative remedial action for HBHA Wetland proposing the
installation of various dikes, et. al.

1. 1. SMC and Pharmacia’s “Altemative Remedial Action treats sediments in the HBHA
Pond through placement of the subaqueous cap designed to treat groundwater in situ,
addresses migration of sediments in the HBHA Pond and Wetland through construction
of surface water flow controls (low-head dikes).”

SMC and Pharmacia commented that: the “subaqueous permeable reactive cap proposed
for treating groundwater in the HBHA Pond would more effectively reduce the toxicity,
mobility and volume of arsenic in groundwater entering the HBHA Pond and discharging
to surface water than USEPA's Proposed Plan. The capping of HBHA Pond sediments
would also more effectively reduce the mobility of arsenic in sediments through
treatment than USEPA's proposed hydraulic dredging. Enhancing sedimentation in the
HBHA Wetland through construction of low-head dikes would reduce the mobility of
arsenic in sediments through burial of existing sediments by increasingly cleaner
suspended particles. Specifically, the reactive cap would reduce release of arsenic into
HBHA Pond surface water, where it can coprecipitate on iron hydroxide floe and
suspended sediments entering and flowing through the HBHA Pond. Capping sediments
in the HBHA Pond and the Wells G&H and Cranberry Bog Conservation Area wetlands
would not constitute treatment. Conversely, potential stabilization of dewatered
sediments hydraulically dredged from the HBHA Pond and excavated from near-shore
wetlands areas would provide some reduction of mobility through treatment. In total, the
Alternative Remedial Action would provide greater reduction of toxicity, mobility or
volume through treatment, as summarnized below.”

EPA Response: EPA disagrees with the suggestion that a subagueous cap is a better, more
effective alternative than the selected remedy component HBHA-4. EPA’s selected remedy will
intercept all contaminated groundwater plumes from Industri-plex at the primary treatment
area/cell (final location of low-head cofferdams will be determined during predesign),
treats/sequesters contaminated groundwater, surface water and sediments in the northern portion
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of the HBHA Pond (primary and secondary treatment cells), periodically removes accumulated
contaminated sediments from the bottom of the northemn portion (primary and secondary
treatment cells), constructs compensatory wetlands to mitigate any wetland function and value
losses (including flood storage losses) associated with the selected remedy, removes
contaminated sediment from the southern portion of HBHA Pond, and restores the southern
portion of the HBHA Pond. The chemocline will be closely monitored and maintained and the
aeration system will be designed to treat contaminants (including ammonia) to meet the surface
water cleanup standards. EPA’s selected remedy for the southem portion of the HBHA Pond
requires off-site disposal of excavated sediments that complies with all federal and state
transportation regulations. This portion of the selected remedy is a permanent solution for the
southern portion of the HBHA Pond that permanently removes contaminated sediments and
restores the wetland. Any traffic impacts during implementation of the selected remedy would be
temporary and controlled through traffic control planning, resulting in a permanent solution for
the sediments.

EPA’s selected remedy will be implemented in accordance with federal and state regulation,
including Section 404 of the Clean Water Act and the Executive Order for Floodplain
Management, Exec. Order 11988 (1977), codified at 40 C.F.R. Part 6, App. A., 40 CFR 6.302(b),
and control any releases during sediment removal and construction activities. This component of
the remedy (contaminated sediment removal via dredging) is 2 common and proven technology.
This component of the selected remedy reduces toxicity, mobility or volume of contaminants, is
implementable, and results in a permanent solution (via contaminated sediment removal).

EPA’s selected remedy incorporates portions of existing sequestering properties occurring in the
HBHA Pond through the maintenance of the chemocline within the northern part of the HBHA
Pond sediment retention area (primary treatment cell). Also, EPA’s selected remedy intercepts
the contaminated groundwater plumes (primary treatment cell) which provide the most
significant source of iron to the pond. Baseflow surface water discharges from the Halls Brook,
and baseflow and storm flow surface water discharges from minor tributaries will continue to
provide suspended solids containing iron as well.

The existing sediments at the bottom of the HBHA Pond are not effectively removing arsenic
from groundwater, as evident with the high concentrations of contamination in the surface water
exceeding the NRWQC.

It is unlikely that the sediments at the bottom of the HBHA Pond possess “hundreds of years of
remaining sorptive capacity”, due to the ISRT contractor’s application of inappropriate collection
and test methods. Specifically, sediment collection procedures and batch sorption tests
documented in the Supplemental Site Investigation Report, Industri-Plex Site (pp. 15-18,
September 1997), prepared by the ISRT indicate that no precautions were taken to prevent
oxidation of sediments from sampling locations SED-1 and SED-2 within the HBHA Pond.
These procedures lead to oxidation of poorly crystalline iron sulfides that are produced within
the sediments. Weight percent concentrations of acid volatile sulfides such as FeS have been
identified in these sediments (R. T. Wilkin and R. G. Ford, 2002, Use of hydrochloric acid for
determining solid-phase arsenic partitioning in sulfidic sediments. Environmental Science &
Technology, 36(22): 4921-4927). Sampling procedures used by Wilkin and Ford (2002) to

Record of Decision
QU-2, industri-plex Superfund Site {(and including OU-3, Wells G&H Superfund Site) January 2006
Wobum, Massachusetts Page 200




Record of Decision
Part 3: The Responsiveness Summary

prevent sediment oxidation during collection and processing included: 1) capping and
immediately freezing sediment cores upon retrieval; and 2) sectioning and drying frozen
sediments within a glove box under an inert gas mixture (97% N»:3% H;). Dried sediments were
stored in the glove box prior to extraction with hydrochloric acid to determine the fraction of -
acid volatile sulfides. Upon oxidation, FeS is converted to hydrous ferric oxide, which has a
much higher sorption capacity for arsenic. Thus, the apparent sorption capacity based on ISRT
batch sorption test data is not reflective of the actual sorption capacity of the intact sediments.

The current sediments at the bottom of the HBHA Pond are not stable or irreversible, as evident
with the diffusion of contaminants from the sediment to the surface water, and the high
concentrations of contamination in the surface water. The ability of the proposed altemative to
convert these bottom sediments to stable and irreversible conditions is uncertain, and the sorption
of capacity of the subaqueous cap is limited and reversible.

EPA did not choose a subaqueous cap as a component of the selected remedy due to poor
reduction of toxicity, mobility, or volume through treatment, poor implementability, and unlikely
success. The contaminated sediments at the bottom of the HBHA Pond are greater than 90%
water and have a specific gravity very similar to water. This condition presents significant
construction issues and concerns relative to displacement, entrainment, re-suspension and
downstream migration during placement of cap materials. In addition, the deep surface water
has very high concentrations of the contaminants of concemn. Placing a cap with
geogrid/geosynthetics on top of the deep surface water and sediment will likely cause the release
of contaminated surface water and sediments that could re-contaminate the cap itself and
downstream depositional areas.

The proposed subaqueous cap does not take into consideration that the source of the
contaminated groundwater plumes discharging into the HBHA Pond are the buried and capped
wastes at the Industri-plex site that will remain in place and continue to discharge into the pond
in the future. The subaqueous cap has a limited capacity and will require periodic replacement
which is not discussed in the proposed alternative. The replacement warrants previous cap
materials to be removed and disposed off-site.. The periodic removal of this cap material would
be similar to dredging but would be further complicated by the installed geosynthetics. In
addition, similar to reasons specified in the FS, the reliability of ZVI to effectively remove
arsenic over a long period of time is uncertain given the chemical constituents of the
contaminated groundwater. The high concentrations of dissolved solids present in groundwater
will compete with the arsenic for binding sites of the ZVI and could cause contaminated
groundwater to break through the cap and discharge unchecked into the water column. Another
concern is that the cap materials could become clogged as a result of chemical reactions with the
groundwater. In this situation, contaminated groundwater could migrate and discharge further
downstream, beyond the treatment zone. In addition, the clogging and limited capacity of ZVI
will require the subaqueous cap to be periodicaily removed and replaced.

The subaqueous cap will not address all contaminants of concerns, such as ammonia.

The proposed cap thickness is not discussed. In order to accomplish the goal of capturing all
arsenic discharging from groundwater as stated, the cap thickness may be substantial. In this case
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the flood storage capacity of the HBHA Pond would be severely impacted, a condition of
concern noted throughout SMC’s and Pharmacia’s comment documents. Mitigation of these
flood storage losses do not appear to have been accounted for in SMC/Pharmacia’s cost
estimates.

Placing a cap over the contaminated sediments does not address the unacceptable ecological
risks to the sediments, and does not mitigate for wetland function and value losses. Contrary to
the proposed alternative, placing a cap over sediments impacts wetland functions and values.

The proposed alternative does not address contaminated surface water which exceeds NRWQC.

The proposed alternative would construct low head dikes in the HBHA Pond and HBHA
Wetlands and attempts to control surface water flows in the HBHA Pond system. Under this
aspect of the alternative proposal, the HBHA Pond and HBHA Wetland is incorporated into the
treatment process and allows contamination to release and migrate downstream of the HBHA
Pond and deposit throughout the HBHA wetlands. The release, downstream migration and
deposition, and accumulation of contamination in sediments may cause future unacceptable
ecological risks to the environment, as well as reduce wetland functions and values downstream,
including flood storage. The proposal does not account for these impacts, and incorrectly
suggests these impacts will improve habitat equivalent to mitigation. '

The proposed alternative would result in greater impacts to the wetlands considering the
intrusive construction activities associated with a cap are similar to dredging (both the selected
remedy and proposed alternative disturb existing wetlands), the proposed alternative calls for-
greater intrusive activities over a broader area of wetlands (throughout the entire HBHA
Wetlands), and the proposed alternative does not compensate for wetland function and value
losses.

The dimensions of the HBHA Pond do not cause the atypical anoxic conditions present at the
deep surface water of the HBHA Pond. Contaminated groundwater plumes that discharge into
the HBHA Pond cause the chemocline and severe contamination in the sediments and surface
water of the HBHA Pond, as well as the high conductivity, anoxic and reducing conditions in the
deep surface water of the HBHA Pond.

The MSGRP RI documented the impacts of significant storm events on the HBHA Pond. The
proposed alternative plan does not adequately account for these impacts.

1. 2. Under SMC and Pharmacia’s Alternative Remedial Action, “[i]nstitutional controls,
which are ready to be inaugurated, would be used to restrict groundwater use at the West
Hide Pile. MCP AULSs would be used to restrict groundwater use on those other portions
of the Study Area where arsenic and benzene are migrating in groundwater toward and
discharging to HBHA Pond.”

SMC and Pharmacia commented that “[w]hile not necessary to achieve the RAQs,
USEPA's Proposed Plan includes in situ bioremediation of groundwater at the West Hide
Pile. Although bioremediation would generally be considered to provide greater overail
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protection of human health and the environment than institutional controls, the in situ
bioremediation as described in USEPA's Proposed Plan will not achieve greater reduction
of benzene concentrations than ongoing natural attenuation. Therefore, the institutional
controls proposed as part of the Alternative Remedial Action are considered to provide
comparable overall protection of human health and the environment.

The in situ bioremediation as described in USEPA's Proposed Plan will not achieve
greater reduction of benzene concentrations than ongoing natural attenuation. Therefore,
the institutional controls proposed as part of the Alternative Remedial Action are
considered to provide comparable compliance with ARARs.

The in situ bioremediation as described in USEPA's Proposed Plan will not achieve
greater reduction of benzene concentrations than ongoing natural attenuation. Therefore,
the institutional controls proposed as part of the Alternative Remedial Action are
considered to provide comparable long-term effectiveness.

USEPA's Proposed Plan for in situ bioremediation of groundwater at the West Hide Pile
will not provide any greater reduction of benzene toxicity, mobility or volume through
treatment than ongoing natural attenuation processes. As a result, the institutional
controls proposed as part of the Alternative Remedial Action, which do not include
"treatment” per se, are considered comparable to USEPA’s preferred alternative under
this evaluation cnterion.”

EPA Response: Groundwater contamination at the West Hide Pile has been shown to present a
risk to human health exceeding the remedial action objectives and cleanup standards, and has
been a consistent source of benzene contamination to the groundwater at the Industri-plex site.
Limited groundwater data were available at the West Hide Pile, and no surface water or sediment
data were collected by the West Hide Pile to assess the extent of contaminated groundwater
plume discharges and potential impacts to the adjacent wetlands. The 2002 groundwater data
were not collected from the same location (vertical and horizontal position) or interval as
previous groundwater data samples as suggested in the comment and can not be directly
compared to determine a degree or percent reduction. EPA’s selected remedy for the West Hide
Pile will rapidly address the high concentrations of benzene in the groundwater and addresses the
remedial action objectives and cleanup standards, as well as address any arsenic and ammonia
contaminants in groundwater at the West Hide Pile.

Notwithstanding the above, if the following items can be adequately addressed during pre-design
and remedial design activities, then implementation of the in-situ enhanced bioremedtiation
system at the West Hide Pile may not be necessary: 1) Predesign investigations are adequately
implemented for groundwater surface water and sediment near the West Hide Pile, East Hide
Pile, and adjacent wetlands; 2) EPA further evaluates this data and determines there are no
unacceptable human health risks or hazards or ecological risks; and 3) If Industri-plex OU-1
institutional controls are recorded on the properties with human health groundwater risks and
adequately remove/reduce human health risks.
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L. 3. SMC and Pharmacia’s Alternative Remedial Action “addresses migration of
sediments in the HBHA Pond and Wetland through construction of surface water flow
controls (Iow-head dikes), addresses migration of sediments in the HBHA Pond and
Wetland through construction of surface water flow controls (low-head dikes), and
prevents exposure to deep wetland sediments through institutional controls.”

SMC and Pharmacia commented that: “[t]he construction of flow control structures and
devices in the HBHA Pond and HBHA Wetland would pose considerably fewer short-
term impacts to the community than the hydraulic dredging of HBHA Pond sediments
proposed in USEPA's Proposed Plan, which involves hazardous material processing on
land, then offsite transport for disposal. Similarly, the construction of flow control
structures would pose less risk of worker exposure to hazardous materials. Increased
sedimentation from the flow control structures should not cause any adverse
envirenmental impacts. The combination of capping and construction of flow control
structures will immediately present an improved benthic habitat upon construction
completion. However, anoxic conditions will to continue for HBHA Pond sediments
under this or USEPA's Proposed Plan, since the pond was designed as a stormwater
detention basin rather than aquatic habitat, and its very design is what creates the anoxic
conditions.”

EPA Response: EPA'’s selected remedy does not require action within the HBHA Wetlands,
except for institutional controls to control future dredging activities within the wetland. EPA’s
selected remedy for the HBHA Pond (HBHA-4) will intercept all contaminated groundwater
plumes from Industri-plex (final location of low-head cofferdams will be determined during
predesign) at the primary treatment cell, treats/sequesters contaminated groundwater, surface
water and sediments in the northern portion of the HBHA Pond (primary and secondary
treatment cells), periodically removes accumulated contaminated sediments from the primary
and secondary treatment cells, constructs compensatory wetlands to mitigate any wetland
function and value losses (including flood storage losses) assoctated with the selected remedy,
removes contaminated sediment from the southern portion of the HBHA Pond, and restores the
southern portion of the HBHA Pond. Surface water releases from the northern portion of the
HBHA Pond (outlet of the secondary treatment cell) must comply with surface water cleanup
standards. EPA expects that the selected remedy will improve habitat and flood storage capacity
in the watershed.

Placing cap materials within the pond will impact the HBHA Pond’s wetland functions and
values, and decrease the existing flood storage capacity.

Placing a cap over the contaminated sediments does not address the unacceptable ecological
risks associated with the sediments, and does not mitigate wetland function and value losses.
Contrary to the proposed alternative, placing a cap over sediments impacts wetland and value
functions,

The proposed alternative would construct low head dikes in the HBHA Pond and HBHA
Wetlands and attempts to control surface water flows in the HBHA system. Under this aspect of
the alternative proposal, the HBHA Pond and HBHA Wetland are incorporated into the treatment
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process and allow contaminated groundwater and sediments to be released, migrate downstream,
and deposit and accumulate in the HBHA Pond and HBHA Wetlands. The release, downstream
migration and deposition, and accumulation of contaminated sediments may cause future
unacceptable ecological risks to the environment, as well as reduce wetland functions and values
downstream, including flood storage. The proposal does not account for these impacts, and does
not properly mitigate for these lost wetland functions and values.

The proposed alternative would result in greater impacts to the wetlands considering that a
broader area of wetlands will require disturbance and construction activities (i.e., throughout the
HBHA Wetlands, the proposed alternative does not construct wetlands to compensate for
wetland function and value losses (e.g. proposed alternative suggests deposited contaminated
solids/sediments serves as the basis for creating new benthic invertebrate habitats)) nor does it
make provisions for mitigating flood storage losses.

The proposed alternative does not address all of the contaminants of concern, specifically
benzene and ammonia. '

The proposed alternative does not address contaminants in surface water which exceed surface
water cleanup standards, such as ammonia.

I. 4. SMC and Pharmacia’s Alternative Proposed Plan proposes capping near-shore
sediments in the Wells G&H Wetland and the Cranberry Bog Conservation Area. SMC
and Pharmacia commented that: “[c]apping near-shore sediments in the Wells G&H
Wetland and the Cranberry Bog Conservation Area would isolate these sediments in
place in a manner that would prevent human exposure. Installation of these caps would
create upland islands that would increase habitat diversity within the existing wetland
systems. Capped areas would be re-vegetated with plants inhospitable to humans to
create natural biological barriers to the capped areas and deter access to deep sediments
in the interior of the wetland. Capping would add to the mosaic of habitats present in this
riparian system, providing new habitat types and increased habitat edges and assure long-
term protection of human health and the wetland ecosystem.”

EPA Response: EPA disagrees with the suggestion that capping near shore sediments is a better,
more effective alternative than the selected remedy component NS-4. EPA’s selected remedy
will remove the contaminated near shore sediments, dispose of the contaminated sediments off-
site, and restore the area. The selected remedy is a permanent solution for the near shore
sediments contributing to unacceptable risks. Any traffic impacts during implementation of the
selected remedy would be temporary and controlled through traffic control planning. Off-site
disposal will comply with all federal and state transportation requirements.

EPA’s selected remedy will be implemented in accordance with federal and state regulation,
including Section 404 of the Clean Water Act and the Executive Order for Floodplain
Management, Exec. Order 11988 (1977), codified at 40 C.F.R. Part 6, App. A., 40 CFR 6.302(b),
and control any releases during sediment removal construction activities. This component of the
remedy {(contaminated sediment removal via dredging) is a common and proven technology.
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This component of the selected remedy reduces toxicity, mobility or volume of contaminants, is
implementable, and results in a permanent solution (via contaminated sediment removal).

Unless dredging is incorporated into the design, the proposed capping alternative will increase
the elevation over the sediments and increase accessibility to deeper/interior wetlands and
generally higher concentrations of contaminated sediments.

The proposed alternative does not account for contamination desorption impacts or long-term
erosion impacts. Sediment desorption impacts may re-contaminate the cap, while long-term
erosion impacts may impact long-term effectiveness and permanence of the cap.

The proposed alternative, if compared with EPA’s selected remedy, would provide less long-
term effectiveness and permanence, and poorer reduction of toxicity, mobility and volume of
contaminated sediments.

The proposed alternative inappropriately mitigates for lost wetland functions and values through
the use of its cap by considering the change in elevation as providing “new habitat types and
increased ecotones”, and by HBHA Wetland mitigations by allowing contaminated sediments to
deposit and accumulate and considering these elevated contaminated sediment new habitat with
suppiemental vegetation plantings.

Placing cap material over the sediments will impact wetland functions and values, including
decreased flood storage capacity, which are not addressed.

The degree of impacts on the wetlands during construction would be similar to EPA’s selected
remedy. However, the proposed alternative when compared with EPA’s selected remedy would
result in greater impacts to the wetlands considering it does not construct wetlands to compensate
for wetland function and value losses and will reduce flood storage capacity within the
watershed.

The proposed installation of vegetation that would be inhospitable to humans to create biological
barriers would not adequately protect human health, provide long-term permanence, or reduce
toxicity, mobility, or volume of contamination to future accessible deeper/interior wetland
sediments.

Biological barriers would be inconsistent with the land use of the property which includes open
space (including recreational use, e.g. periodic paint ball games) and future recreational reuse.

Costs to implement and maintain institutional controls were not accounted for in the evaluation
of the sediment capping altemative for near-shore sediments.

I. 5. SMC and Pharmacia commented that: “'[b]y adapting an integrated approach to site
monitoring, monitoring efforts could be focused on arsenic-containing and benzene-
containing groundwater discharging from the Industri-plex Superfund Site to surface
water in Halls Brook Holding Area Pond, arsenic accumulation in HBHA Pond
sediments, the potential for arsenic-containing groundwater from Former Lake
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Mishawum to discharge into HBHA Wetland and arsenic flux from Hall Brook Holding
area wetland via the surface water pathway (Figure 2). Groundwater discharge from the
site would be monitored by installing three well clusters at the north end of HBHA Pond
to determine whether or not arsenic concentrations were increasing. decreasing or steady
state. Sampling would be conducted quarterly for two years, semiannually for three years
-and annually thereafter. Sediment sampling would be performed annually at three
locations in HBHA Pond (upstream end, center and downstream end) to determine the
amount of arsenic sorbed to the sediments and the amount of sorption capacity remaining.
Three monitoring well clusters would be installed on the eastern edge of HBHA Wetland
to determine if arsenic was mobilized from buried lake bottom sediment and migrating to
the wetland. One well cluster would be located at the north end of HBHA Wetland, one
well cluster would be located in the center of the wetland and the other well cluster would
be located at the south end of the wetland. Sampling would be conducted semiannually
for five years, annually for five years and discontinued if arsenic is not discharging to
surface water at concentrations that would cause an adverse impact on public health or
the environment. To determine arsenic flux from HBHA Wetland, a surface water
sampling station would be maintained at the outlet of the wetland to sample monthly
baseflow and storms with greater than 0.5 inches of precipitation. Samples would be
analyzed for TSS and Total and Dissolved Arsenic.”

EPA Response: The monitoring program generally described in EPA’s Proposed Plan is the
result of combining individual alternatives from the FS, which presented monitoring programs
specific to the medium and remedial alternative selected. EPA recognizes that monitoring
efficiencies can be realized when a multi-media approach is taken. An EPA-approved monitoring
program will be performed consistent with previous RI monitoring methods and procedures so
that on-site and off-site contaminant trends and migrations patterns can be adequately evaluated
and compared to previous RI data. Monitoring will also be performed to evaluate the
performance of the selected remedy. Specific details of the monitoring program will be
developed during remedial design process.

L Questions and Comments Regarding Liability and Enforcement

J. 1. SMC and Pharmacia made repeated claims that EPA’s decision-making was
“arbitrary and capricious and otherwise not in accordance with law.” SMC and
Pharmacia further challenge the constitutionality of CERCLA both as drafted and
applied, and claim that any effort to compel them to perform or pay for the remedy would
constitute a taking without just compensation.

EPA Response: Legal challenges to EPA’s decision-making process or to EPA’s legal authority
are not considered comments on the remedy, but rather comments on the enforcement process
and thus are not addressed in this responsiveness summary.

J. 2. SMC and Pharmacia claim that components of the Proposed Alternative are
governed by the Consent Decree they entered in 1989 and any attempts to alter the
Consent Decree must be approved by the United States District Court for the District of
Massachusetts.
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EPA Response: Comments regarding the 1989 Consent Decree are not considered comments on
the remedy, but rather comments on the enforcement process. However, it should be noted that
EPA has carefully reviewed the terms of that settlement and has determined that the selected
remedy is fully consistent with that Consent Decree.

J. 3. Several commenters expressed concern that they would be forced to expend funds
on actions such as the implementation of institutional controls despite having alleged
defenses to liability. One commenter noted that under Massachusetts state law and
regulation, parties with defenses to liability have a reduced burden with regard to
institutional controls. One commenter suggested that non-liable parties should be granted
covenants not to sue or other forms of contribution protection in exchange for
implementing institutional controls.

EPA Response: Comments regarding liability are not considered comments on the remedy, but
rather comments on the enforcement process and thus are not addressed in this responsiveness
summary. See Section B for response to comments re: institutional controls. '

J. 4. One commenter asked who would be liable if they incurred damages resulting from
response actions on their property.

EPA Response: Comments regarding potential liability from response actions are not addressed
in this responsiveness summary. However, whether the response actions are undertaken by EPA
or by private parties, EPA will ensure that all contractors are fully insured.

J. 5. One commenter asked how much money has been spent on studies and litigation.

EPA Response: EPA estimates that the various studies supporting this Record of Decisions have
cost approximately $10 miltion. Currently, no litigation costs have been incurred regarding the
selected remedy.

K. Questions and Comments Regarding Errors or Omissions in the Feasibility
Study '

K. 1. The consultant for ASC commented that: “Section 3.4.5.2 (Sediment Retention
Area at Northern Portion of the HBHA Pond), on page 3-31, paragraph 2, describes
‘construction of a dual low-head cofferdam system starting at the approximate location of
the mouth of the Halls Brook and continuing west across HBHA Pond... with the
northern portion serving as the sediment retention and secondary polishing area.” Tt
should be noted that Hall Brook enters HBHA on the western shore; thus, if the
cofferdam is constructed from the brook outlet across the pond, construction will proceed
to the east and not the west.

Page 3-31, paragraph 3, makes reference to ‘diffusion from accumulated sediments and
subsequent chemocline precipitation.” It is not clear what is meant by these stalements
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and what they refer to. It appears that this phrase was inadvertently appended to the
sentence in which it appeared.”

EPA response: The comments are acknowledged. However, since the errors do not change the
outcome of the FS, the document will not be revised.

K. 2. The consultant for ASC commented that: “[o]n page 3-31, paragraph 3, sentence 3,
it is not clear how the sediment storage figure of 2,000 yd® of in-place sediment per
vertical foot’ is arrived at. Is this an estimate arrived at from carefully performed
measurements and calculations, or is this simply a rough estimate? EPA should describe
how the sediment storage volume was estimated.”

EPA Response: The estimate provided is a rough estimate of the in-place volume of sediment
that would accumulate over the estimated area of the settling basin that is presented in the FS
report. The surface area of the sediment retention basin that is depicted in the FS is
approximately 56,000 square feet. One foot of sediment depth represents an average estimate of
sediment depth assuming that the sediment thickness will be greater towards the center of the
pond and lesser near the shores.

56,000 SF x 1 LF = 56,000 CF
56,000CF x 1 CY/27 CF=2,074 CY

K. 3. MassDEP commented that: it “would prefer that the term ‘concur’ not be used in
[Section 2.1.4, on page 78] with reference to the findings of the risk assessment primarily
because DEP has a formal concurrence process in relation with the ROD that has not yet
occurred. DEP has evaluated the federal and the state risk assessment methodologies and
views the EPA risk assessment procedures as equivalent to those that are conducted
under the MCP (Method 3), and we in this case consider the remedial goals developed
from that process adequate.”

EPA Response: The comment is acknowledged. However, since the comment does not change
the outcome of the FS, the document will not be revised.

K. 4. MassDEP recommended that: “the last sentence in [Section 2.1.4, on page 78}
which refers to institutional controls be moved to another section because arguing the
reasonableness of one of the remedial alternatives seems out of place within the ARARs
section.”

EPA Response: The comment is acknowledged. However, since the comment does not change
the outcome of the FS, the document will not be revised.

K. 5. SMC and Pharmacia’s consultant commented that: “the PRG equations provided in
Appendix A of the FS (USEPA, 2005b), are incorrect on both the risk assessment and
simple arithmetic levels.”
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EPA Response: As noted in the comment, the PRG equations presented in the MSGRP FS are
incorrect. However, the numerical PRGs were calculated utilizing the original spreadsheets from
the human health risk assessment and are therefore, not impacted. The correct equation will be
incorporated into.the Record of Decision.

Record of Decision
OU-2, Industri-plex Superfund Site (and includmg OU-3, Weils G&H Superfund Site) Jdanuary 2006
Woburn, Massachusetts Page 210




TABLES AND FIGURES




-oluSsIe 10} Dd3
QU} SE POSN SEM uEsLW DIBWLILE BU} UO 1IN %S6 841 "SHS 8U} Je Juswipss Ul 90D AJUO 8] SI DIUSSIE Jey) SS1EOIPUI 3|qR)} SIYL 'POALIP SEM Dd3 8Y) Moy pue 'Dd3 syl ‘(Uoljels yoes je psjos|jod sajdwes ay)
Ul pajosyap SEM [E9ILISYD Sy} SBLU JO ISGLINU By} 1) UORISIEP JO Aousanbauy s} Se |lom se ‘30D Yoes Joj pajolep suolienusouod Jo sbuel sy) sepnjoul ejqe} syl "(uswipes ul 50D YOES 1o} 4SH pue ainsodxa
2y} SjeWNSS 0) PASN 94 (JIM JBU} SUCIEIIUSIUO0D By} '"a'l) JUSWIPSS Ul Pejosap SO0 U} JO Yoes 1o} (sDd3) suoenusouos juiod ainsodxs pue (SDOD) UIBdUDD JO S[edfuayd Juaind ay} sjuasaidal ajge} ayl

(uesiy) uesy BWILILY (D - TON %G6) BIBA PaNquUIsIg BWWEeD JO 10N %56
“(dN - 190 %S6) eleg oujowesed-UoN 10 10N %66 N - TOMN %S6) BIed JEWLON JO 10N %S6 ‘(L - TON %S56) Bled POULIOISURIL JO 10N %S6 ‘(Xe) SNjeA pajosieq wWnwixey sojsnels (1)

Koy
"9 - 70N %856 BB 565 zL/z! Byy/Bw [o]5 4 1’6 ojussIy
£0-g0 uole)s
1-10N %56 Byy/Bwu oLel - zZLizL By/bw 0eze LYy ouasIyY
HA\ UOIEIS
(1) wnwixew wnuiuiy
spun
alnseay uojjesjuasuod uono9ad usa2uo0)n
uonesjud’uU0D syun pa)99)aqg uoleIIU3IU0D juiod ainsodx3y
[esnsnels julod ainsodx3g | jo Aouanbaig 10 Jesiwayo
julod ainsodxgy

juswipes :wnipapy ainsodx3
JUBWIPAS WNIpay
jusuIng lowelswi] olleuads

uoIjeJU32UO0D JUI0d ainsodx3 o1j199dS-WNIPa PUe UIdIU0D JO [ed1WaYD Jo Alewwns

-9 dlqel




Jd3 inejap auyy

SB pasn Sem UOIJBIUSOUCD Pajaslep tuNwWiXew ay} ‘HAA Uole)S je susiAd(z)ozuaq Joj ejep ajduwes o Junoule pajll| 8y} 0} ang “L2-L1/€) UOHELS je sualAd(e)ozuag |eoiwayo oiuebio sy} Jo) pue ‘oludsie 1o} Od3
By} SEB Pasn SeM UBSW SISWYILE a4 U0 713(] %56 @41 'SiIS 8y} e Juswipas Ui DOD P8jes)ep Apusnbauly }SOW U} S| OlUSSIE Jey) SAJEIIPUI BICE} SIUL "PRALIBP Sem Od3T Bu) Moy pue ‘Od3 8u} (ey1s 8y} 1e pa)os||oo
sajdules ay) ul pajoajap Sem [eolUayd aU} SaUI JO Jaquinu ayy e'l) Uoioiep Jo fouanbal) o} SE J|laM SE ‘D00 YOES 10} Pajosiap sUoiBIUSdUOD jo abuel sy} sepnjoul 8|qe} ay L ‘(JUswIpas Ul D09 Yoea Ioj ysu pue
ainsodxa sy} 9)BWIISS 0} PISN a4 [|IM Jey} SUOIEIJUOUOD SU} '*9'1) JUSWIPas Ul PSJos)sp SOOI Sul Jo Yoes o} (sDd3) suoljejueauoo Juiod ainsodxs pue (SDOD) UISDUOT JO S[EDIBYD aIniny 8L} sjussaldal s|qe) ayL

(uealy) uBBIN SRWILILY (D - 10N %S6) ered panqusig ewwes o 0N %56
“(dN - 19N %56) E1eq ouewesed-UoN 30 10N %56 (N - TON %S6) Bled [BWLON 10 10N %56 (L - 10N %S56) Bjeq pawiojsuel L o TON %56 ‘(xe|y) anjeA perosled wnwixely sonsiels (1)

Koy
9 = T0N %56 Byy/Bw 565 zLizh Bi/6w OlpL L'6 oJuBsIyY
£0-99 uoners
L-70N %56 By/bwi 96 zeize Byy/Bw o€ze 9'9 oluasly :
£- LN uones
1-10N %586 B/ [o]X:1" (494" Byy/bw 0eze Ly oJuesly
Xen BB L L/ By/Bw 1 L aualAd(e)ozuag
HA\ uoels
9 - 10N %56 By/6w SE9€ 6/6 Byi/6w olzy 66l oJuesIy
N - 10N %56 Byy/bw €l 9/9 B>y/Bw 2 SL°0 sualAd(e)ozueg
/2-11/€\ uoije)s
(1) wnunxep wnwiupy
sjpun . .
oInsesiy Uuoi}eljudduo) uonesusIUY uonaeisg sjun 9}993}9 uoljeljuasuo L199U09 ulod ainsodx
jesnsiels X juiod ainsodxg | jo Kausnbaig ; p 1ed el 0 JO [B21WaYD aiod 3
jurod ainsodxg )

juswipag :wnipap ainsodxy
jJusuPas wnipa
ainin4 :dweyduwi] oLeuadIs

UOIJEJJUIOUOD JUIO 2insodxT oY19adg-WNIPSy PUe UI3UOY JO [ed1WAYD Jo Alewwing

-9 alqel




*0d3 1INe4op Sy} Se Pasn Sem UOHEIJUSOUCD PRjos)ep WNWIXew sy} ‘lussie 10} 8|qe|IBAE Blep g|dwes

40 JUNOWE Py SY) 0} 8N "SHS By} J& $8J02 JUaWIPSS Ul Pajosiap DOD AIUO By} Si JIUSSIE Jeu SSIEDIPUL 9iqe) SIYL "POALISP SEM Jdd ay) Moy pue ‘0d3 ey} (8)s ay} Je pajos)|oo sajduies ay) ul pajosIap

SEM |21 BY) SSLUI} JO Jaquinu By} “9') uoloalep jo Aouanbaiy 8y} SE Jism Se ‘00D YBS J0} P3JOBIap SUOHRIIUSOUOD JO aBuel sy} SapNjoUl 8|qe) 9y L (88109 JUBWIPSS Ul DOD YOS I0j jSl pue aInsodxs)

Sy} SJEWSD O} Pasn 24 [[im Jey} SUOIBIUSOU0D By} *°1) SBI00 JUBWIPas Ul Pajasjep SO0 8U} JO YOES 10} (sDd3) suoienuesuod Julod ainsodxa pue (SOOD) UISOUOD JO SIEDIWAYD 2.miny 8y} sjuesaldal a|qe}. syl

(uealy) ueBIN ANPWUIIY (D - TON %S6) BIEQ PaINQLISIQ BWWED 4O T1ON %56
“(dN - 10N %56) e1eqa ouawesed-uoN 40 100N %S6 ‘(N = TON %S6) B1eq [BWION JO 1IN %S6 (L - 10N %G6) Efeq palwlojsuel} j0 10N %36 xxm_\s anjep pejoajaq wnwixey sousiels (1)

)Y ]
Xep 6/Bw 0gel vic By/Bw 052l orlL olussIy
8008
Xejy Byy/Bw 00.L viv ] 0021 99 RIE
9008
Xew By/Bw 006 viv By/Bw 006 (o] %4 ouasIY
- 5008
xep By/bwi 0091 viv By/Bw 0091 yra ojuBsly
2008
(1) wnwixew wnwiuip
sjpun
alnsesay uoeIUIIUCD uonadlaq wia2uogn
N uoljeIjUadUCY) 104 BinsodX o Aousnbau spun pa3931aa uoeIIu32uU0) o 1EoIWa julod ainsodx3
|eafisijels Juiod ansodx3 lod 3|} E| J0 Jediwsyd

$9.00 JUaWIpag wWnipa ainsodx3
JUBWIPAS wnipap
alnmng :sweljdwi] oUeUdds

:o_am::oo:oo jJulod ainsodx3 o1199dg-WNIPaN puE UI3dUO0Y Jo [edtway) jo Alewwns

€-9 slqel




"ojuss.e Jo} Dd3

21} SE Pasn Sem uesw oNSWUILE SY} UO 0N %66 SUL "SNS U} J& [0S 892HNs Ul 90O AU 3} St OlUSSIE Jey) Saedipul 81qe} SIUL PIALSP SBM Od3 8U) MOY PUE 'Dd3 3y} ‘(aps 2y} Je pajosy|oo sajdwes syj ul
PB]0B}op SEM [BOILIBYD By} SSWN JO JOqUINU ay} 'a'l) UONIB}EP JO Aousnball sy Se ||oMm se ‘000 Yoes 10} PajOsjep SUORENUSOUCO Jo abuel U} sepnjoul 3jqe} 3y L *(Jlos 8okuNS U DOD Yoes 10j sk pue ainsodxa

Y} SJRWSS 0] PISN 3q ||IM Jey} SUDHEIIUSIUCD BU} “8'1) I0S 80BLNS Ul PIJOSIEP SOOD 8Y} 4O Yoes 10} (SOd3T) suojenuaouod juiod 21ns0dxa Pue (SHOD) UISUOD J0 S|eDjusyD 8NNy ay) sjussardal sjqe) dy L

(dN - TON %S6) Bleq ouPWered-UON JO 10N %56 ‘(N - TON %S6) BIEQ [BWION 0 10N %S6 ‘(1 - TON %S6) Bjed pauLojsuel JO TON %S6 ‘(XeI) SnfeA peiosieq wnwixew 'soishels (1)

(ueay) uBsN JRBWIYIIY (D - TON %S6) BIEQ PANGUISIQ BWWES JO TON %56

Aoy

1

1-10N %S6 Byy/Bw 26 0z/02 By/Bw 61 2§ ojuesty| (ea1y pag ayen
wnmeysiyy Jauo4) 0S

(1) wnwixepw wnwiuIN
suun
ainseay ’ uoleijuasuo) uonaaddq ulaouon
uoeNuU3U0) spun pajosled uoneuadue) julog 2insodx3g
jeansnels jutod ainsodx3 | jo Aouanbaig - 10 [estwayd

julod ainsodx3y

|10g @9euNs wnipaly ainsodx3gy

|loS wnipsiy

almng :aweawi]] OlEU3IS

uoneJUaIUOY JUlod ainsodxs o119adg-WNIPIN PUE LIIIUO0YD JO [BIIWAYD jo Alewwng

¥-O siqel

I
|
i



"OJuss.e J0} Dd3 By} Se pasn

Sem UBaLL OJWYILE 3U) U0 TON %S6 UL "OHS du) & [I0S a0BHNSgNS U DOO AJUD 8y} St oluasie Jey sojeolpul 9iqe) SIUL "PeALSP Sem Od3 8ul moy pue ‘0d3 ay1 ‘(811s ay) Je pejoa)joo sa|dwes ay} uj pajsjep
SeMm |EdRUSUD S} SSW JO JaquiInu By “a'1) uonoajaep Jo Aouanbaij ay) se |jam se ‘D00 Hoes J0j PRjojap SUOHRAUSIUCD JO abuel ay) sapnjoul 91ge} @YL (oS S0eUNsaNS Ul DO YoEes J0j YSH pue ainsodxa

Sy} SJBWIISS O] PASN 94 [[iM JeYl UOHENUSIUOD DY} “'@'1) |OS S0BLNSGNS U} PRJOSISP SO0D S} JO Yoes 10} (sDd3) SUoREenusou0d Juiod ainsodxa pue (SO0D) UIeDUOD JO S[eDIWsYD aininy sy} sjuasaidal ajgel ayL

. (uealy) uealy onRWUIIY (D - TON %S6) eleq paingulsiq ewwes J0 10N %56
“(dN - 190N %56) Bl oujeLEIed-UON 40 10N %S6 ‘(N - TON %S6) BJEq [BULON JO TON %66 (L - TON %S6) BIeQ PoLLOiSURLL JO TON %G6 ‘(XelN) anjeA Pejosidq WNLIXE SoisHelS ()

Aoy
1
1 -170N %56 By/bw 006L 14984 By/bw 0892 9l ouasv| (eary pag &%e
wnMeYsIN Jsulcd) OS
(1) wnwixep wnwiuip
spun
ainsesiy uojjesjuasuod uo§}99)ag ulaouo)
uoeIIUAIU0D syun pajoslad uojeIUAIUOY) jujod ainsodx3zy
|eansnels jutod ainsodx3 | jo Asuanbatg J0 [eaiwayn
juiod ainsodxg :

[10S @oeuNsqNS :wnipay @insodx3
I10S :wnipap
alnng :swejdwl] oleudIs

UOI}BIIUSIUOTD JUIOd BinsodXT o13199dS-WINIPAJY PUE LIBIU0D JO [edlway) jo Alewwng

g-9 alqel




*18)EMPUNOIB Moj|eys Ui oluas.e Joy Dd3 8y} se pasn

Sem UBSLL SIJSLIYILIE B} UO TN %S6 UL "9lis au} & Jsjempunocif mojjeys Ul OO0 Ajuo ay) si dluasie Jeyy sejeolpul S|qe) SiyL "PaALsp sem Odd 8y} MOy pue ‘043 2y} ‘(8ls auy) ye pajos)joo sejdules sy} ul pejosiep
SEeM [EQILISYO S} SSWI} JO Jaquinu By} 9'l) uolosep jo Aouanbaly sy} se Jlom se ‘D00 Yoe? Joj Pojosiap SUOHEIUSIUOD 4O obues ay} sepnjoul ajqe) syl (1syempunold mojleys U D09 Yoea Joj ysu pue ainsodxa

2y} 9JBWNSS O} POsh 24 [[IM Jey) SUoieIUSSUSS ay) 91 JajempunoiB mojjeys ul psjosiep D0 8y} Jo Yoes o} {sDd3) suonenussuod julod ainsodxa pue (SHO)) LISOU0D JO S[EDILBYD B} sjuasaidal a|qe) 8y L

(uesy) Ues|y onRWIYILY (O - 10N %56) Bled Pajnquisig BwWweD JO 110N %56
“(dN - 19N %56) Beq oupBWeIed-UON JO TON %56 ‘(N - TON %S6) BIed JBWION 40 10N %56 ‘(L - 10N %G6) BJRQ POULIOJSUBIL 10 TON %6 ‘(Xe) anjeA pejosleq wnlixely soustels (1)

Koy
dN - 70N %56 7/6n leve 101 /€6 7/6n 5ZePYe 2520 ojuesly
ealy Apnis
(1) wnuwixep wRwIuIp
syun
ainseapy uoBIIUIIUOY uons9laq uJa9uon
uojjeljuadsuod) syun pajaslag uoljeludasuo) Jul0d ainsodx3
|esnsnels juiod aunsodx3g | jo Aouanbaiy : JO jestwayn
julod ainsodxg

19JEMPUNOJD) MOJjeYS :wnipay ainsodx3
19]EMPUNOID) WNIPIN
2Jmn4 :dweqawi] Oleudsg

UOIJBJJUSIUOD JUIOd insodx3 o1193dS-WNIPaN PUE UI9oU0Y JO [edjway) jo Alewwns

9-9O 3|qel




“Ja1empunolB Ui pajoaiep SO0 ||e J0) DdT By} se pasn sem Ueslw
SNOWYILE BYI U0 TON %G6 SUL "SHS SY} Je Jsjempunolb Ul DOD Pejosiep Ajusnbayy jsow au) st 'alussie ‘edlwayo ouebiou) sy} Jey; Sajeoipul Siqe} SIUL “PAALISP Sem Od Sl moy pue '0d3 oy} ‘(aus 8y} je psjos|ios

sejdwies ay) U pajoslop SEM [EOILISLD BU} SBL) JO Jaguinu ay) 'a'1) uoosiap Jo fouanbayy sy} SE ||aM SE ‘DD YOS Jo} PRIOSjap SUOHEUSIUCD JO abues sy sepnu ojqe} 8y -(#erempunolB ur 900 Yoes Joj isu
pue ansodxa 8y} ajew}sa 0} Pasn ad [|IM Jeu} SUOHRIUSOUCD au} ') Jejempunolb ul psjosiap sDOD 8} Jo Yoea Jof (SO d) suofjenuaduod jutod ainsodxa pue (SOOD) WIeoLod Jo sieoiuayo oY) sjuasaidal ajge} 8y

(uesy) uesiy SlBWILILY (D - 1DN %SG6) Bled painqu)sig BWWED JO 10N %56
‘(dN - 10N %56) B18Q SLjoWeIed-UON §0 TOM %56 ‘(N - TOM %56) B1ed [BULON JO 70N %56 ‘(L - 10N %S6) BIeq PRULIOISUBIL JO 1DM] %56 ‘(xe|N) snfeA pajosieg wnwixe sonstels (1)

A3y
dN - 10N %S6 /6N oELL 4G€ /882 J/6n §'ZEVPT 1910 olussly
dN - 12N %56 7/6n 214 89/2l /60 0ze 3 susjeyydeN
dN - 19N %586 /6 56 e5L/1E J/6n oLL G0 BUBYIROI0JYOU |
dN - 10N %S6 7/6n 68€C Sty /921 7/8n 00089 L0 auszueg
dN - 10N %56 /6n 0000Z€ 26119 /6N 0000122 14 gluowwyY
dN -10N %56 1/6n 54 g5L/¢ 7/6n 8¥ 210 auey}s0IolYIa-T 'L
ealy Apnig
(1) wnuixepy wnwiuIy
syun
ainsesy uoljesuadu0H uop99lag uia92uo0n
uojjes3uasuor) syun pasdleq uoljesjuasuod) jutod ainsodxzg
jesnsnels juiod ainsodx3 | jo Asuonbaug Jo |esrway)d :
Jul0d ainsodx3y

(syidaq |1v) 493eMpUNOID) WNIP3 dinsodx]
19)eMpuUNoIS) WNIPSN
aiNing auiedyawi| oleussg

UOIJEJJUSIUOY JUIOd ainsodx3 o1199dS-WINIPaY pUe uIdaduo) Jo [ealway) jo Alewwng

-9 3lqel




pue ‘paldde sewaWOos ) JOJoB} JUsWISNIpE Uy "SN|eA [el0 WOk pajejodesjxa usag aAeY JUBLISSOSSE

Ul papN[oUl JOU aleM ‘SIUBUILLIEIUOD 3[IJB|OA-UOU SE 'JjUSsIe pue aualAd()ozusg "eInol uoeleyul S BIA d1USBOUIOIED PBISPISUCD OS|E SJ8 $
10} si0joBy 2dojs DUSBOUIoIED [BULIBP BY) SB PISN SiaM SA0qE pejuasalid saN[EA BWES By} 'I0jAIBYL "SYIS SIU} B PSjEN[EN S[EJIWSUD oy} 1o}
-ajno) uonsabul sy} EIA UONAIOSTE %0G UBY} SSI| UM SEDILLSYD 10} JueodWI Apenonled aie sjuswisnipy 8ol eso 3y BIA pagiosge S| [B21LIBYO B [|9M Moy uodn Juspuadap sI

‘sainsodxa uoleleyul Jo uchenjeas aui

000 U3 JO 9814 | "SJUBUILEIUOD 353U}
£1es5509U jJoU SI JuUsuisn(pe ‘JanamoH

Iy} Ul pasn sJojoe) adojs [Bwiep B} ‘snyt ‘ainsodxa Jo 8jnol [eLIap By} S0}

alqeliene jou ale si0oe) adojs ‘ol Sy} Y 1o)EMPUNOIB PUE “JOS JUSUIPSS U} UIB0UOD JO SIUBUIWEILOD B3 O} JUBAS|S) S1 Y2IyM uoljeLlIojul ysk oluabouioled sy} sopinoid aqe) siyL

Ajojuabouioleduou Jo 90USpIAg - 3
uaboulsled uewny e se a|qelissep 1oN - 4
uabBouroied uewny s|qissod - O
SUBLINY Ul 20USPIAS
ou 40 Bjenbapeul pUE S[EWIUE Ul 92USPIAS JUaloYNS sejedipul - uabouloied uewny sjqeqoid - 28
s|qejieAe a.e BlEp Uelny pajiwl] jey) ssjealpul - usBouoies uewny a|qeqold - L8

usBouloied uewny - v

‘Apnys Al

E[IEABOI] J[USSIE JUBWIPaS DYyoads-a)is € Jo

synsal sy} Uo paseq psjsnipe sem Jojoey adoj|s Jaoued [eio Syl ayL (1)

KousBy uoidajold [ElusWUCIAUT BILIOJED = YdTIED

Vvd3 'S’ ‘Juswssessy [2jUSWUOIIAUT Jo} 19JuQ [euclieN VION

Vd3 "S'N ‘weysAs UoHBLLON] HSIY pejesbajul (Sl

a|qeoijdde JoN 1W/N

dnoig vd3 Koyl
50/50/1.0 | Sidl o) [ VIN | {wybn) VIN ausjeyydeN
50/50/10 V3ION 29-0 VIN (wyBn) v0-3L°L 2UaYIA0I0JYOLL
§0/50/1.0 S| v V/IN wybn) 90-38°2 suazuegd
50/L0/80 Syl a V/N (wyBn) Y/N BIUOWWY
§0/50/10 SINI zg VIN {u/Bn) 50-392 auey20102I0-2 b
uondiasag suljeping 10394
(AAAA/GQ/ININ) aosinog 139URDH[AOUSPIAT adojg 192ue) s)un ysy pun ulasuosn
ajed 10 3ybram uoiejeyy] JO [edlway
uonejeyu} :Aemyjed
m
(1) ouoads-ang v  (Kep-Byy/Bu) 00+35°L 10-32°2 (juswipas) JlU9slyY
50/50/10 SIAl . v  (Rep-By/Buw) 00+35°} 00+35'L (BIpaW J8Y30) JJUSSIV
50/50/L0 BEL [4:] (Kep-B>y/Bu) 00+3€°L 00+3¢€'2 suaiAd(e)ozueg
S0/S0/L0 V3ON 29-0 _(Kep-By/Bu) 10-30'v 10-30'% susyisololyUL
50/50/10 SiAl v (Rep-Bx/bw) 70-35°G 70-35'S suazlag
uonduasag auldpino
(AAAA/QQ/NIND 2824nog 139Ue)/32U3PIAT spun 10joe4 adojg 10}oe4 ado|g uloouosd
ayeq 10 JuyBIap 10)ae4 adojg | Jaoue) jeullaq i3ouen |e10 JO [esjwayn

Jeunaq ‘uonsabul :Aemyjed

Arewwng ejeq £3191xo0] 1aoued

8-9 9Iqel




's9.ns0dX2 UOIE[RYUI JO UOHEN|EAS SU} Ul PIPN{OU JOU 2I9M 'SJUBUILEBIUOD SHj|0A-UoU
e se ‘ojuasle pue susuAd(e)ozusg "Aemyied LUoHE[EYUI SY) 10} PajeN|BAS SOOD SIHEIOA SAY B} 10§ S|delene aie (SOp) SUOHBJUSIUOD 0URIS)as UOIEIRYU] 'SOOD (e 10} SO [BULSP BU) SE Pash alom pIsSNosIp sl [e10 Sy) pue 'sDQD aY}
10 Aue 104 AlESSE98U SI JUBWISNIPE OU ‘JanamoH ‘sjendoidde se Jojoe) Juowisnipe ue Buif|dde Aq sQsY |eJo wouy pajejodelxs aq UeD sQRy [EULSP ‘elep duabouloled sy Joj 8sed ay) sem sy "$D02 U} Jo Aue 1o B|qejleAs Jou ale SR lewaq
‘aualAd()0zuaq *LoqEs0IPAY diEWOIE Dl[aAdAI0d SlUSBOUIDIED U} 10} B|CRIIBAE JOU BIE SSSOP 80USIBISY "UIYS U} SI094E JIUSSIE PUE ‘Jan]| 84} SJoByE SUSIG0I0NDL} ‘WaISAS aunLILI By} sjosye BuBZUAq JeY) SEdIPU! Bjep AjoIx0} ojuosyogns
pUE S1UCIYO S|GE|IBAR 241 "9fGE] SIY) Ul PapiAoid (SCs) SISOp @0UsIaje] [E10 JIUCIYIGNS PUE SJUIYD dofaAsp O} pash Uaaq aAey sainsodxa JeI0 1o} sD0D 831U} SU) o} SqE|ien. Bjep AJIIX0} JIUCIYIGNS PUE JIUOILD “SUBLUNY U} SJOa)S

yieay oiueBounies-Uou 9sioApE 104 [enuajod eyl Buliealpul elep AJSIX0) [e10 9ABY SO0 SU) JO 98I 1 “ISIEMPUNOID pUE ‘JUSWIIPSS JI0S U UIAJUO0D JO SIUBLIWEILOD BU]} O} JUBASISI S| UOIUM LOHBLLIOJUI 3SH ausBournies-uou sapiaold a|ge) siy L

*Apnis AlllIGE(IBABOI] DIUDSIE JUSIPSS J1oads-ais e Jo

s}IN$al Ay} uo paseq pajsnipe Sem Ssop 92USI9J3S JRI0 S| 2yl (1)

Vd3 'S’ JUBWISSISSY [RIUSWIUCIAUT 104 IBJUSD jeuceN - YION
vd3 'S’ ‘walsAS uofiewojuy ysiy pajelsaiul - St
siqelieae uonewlIol ON - V/N

Aoy
§0/50/10 SIM) 000g Kiojesdsay VIN VN wyBn £ 2uoIyy susieyjydeN
50/50/10 VION 000€ SNO/BAY VIN VIN Lw/bn 114 oJuoIyy BUBJS0.I0[YDM L
50/50/10 Shyl 00€ waysAS sunww| VIN VIN LB o 21UoIyD auazuag
50/1.0/80 St 0¢ Aojelidsay YIN VIN _w/Bn 001 a1uoIyD BIUOWILY
50/50/10 V3ON 000€ luaysAg 19/A8UpIY/IBAM VIN VIN wybn S 21U0IYD aueY20I0|Y2Ia-2' |
siojoe4
(AAAA/QQ/NW) uebio . Buifipoy ueBig spun spun s1u0Iyogng uaouosn
so jobiel :qpy e . Qi uoijejeyu] y Oy uonejeyuj :
1eq . JRurepasun jobie) Arewird | @y uonereyup a4y uonejeyu| Jo1uoiyn Jo [esiwayo
195y JO S924N0S : ' :
pauiquuoy
uonejeyu| :Aemyjed
1 N
(1) ayads-ajig [ unis Aep-B/6w $0-30°€ Aep-Hy/Bwi ¥0-36'G ojuoIIgNg (juswIpas) JIuasIY/|
50/50/10 | Sidl € uns Aep-B/bw ¥0-30'€ Aep-By/bw #0-30'€ ouoIyIgNS (Bipaw Jayjo) auasly
(1) oyads-oys € upis Aep-By/Buw $0-30°€ Aep-By/Bw $0-36°S aluoIy) (uslIpas) JIUaSIY/|
S0/50/10 Shl € unis Aep-By/bw ¥0-30'¢ Aep-By/Bw $0-30'€ o1uoIY) (e1psw JaY}0) luasIyY|
VIN VIN VIN VIN VIN VIN VIN VIN 20U0IYD susiAd(e)ozueg
S0/50/10 VION 000€ [ Kep-By/bw ¥0-30'¢ Kep-By/6w ¥0-30°¢ aoD 3UaLIL0JO|YIL |
§0/50/10 Skl 00€ waysAS sunww| Aep-Byy/Bu” £0-30'% Aep-By/Bw €0-30'% auoIyD suazuag
(AAAAIQQ/INN) Sioj9ed
uebup jabie] BuiAipoyy uebio spun ajuosYyIqnsg u1asuo0n
uefiiQjebiel |, aiy jlewsg SHUN aid 1840 | ONjeA Aid 1810
‘PR JO SO3eQ 14y Jo seounog | jMuiepnasun jobiae) Aewiid akRy jewuag /a1uoIyn Jo estwayn
) pauiqwo)
rewsaq ‘uonsabu| :Aemuyjed

Aewwng ejeq A3191x0] Jasue)-uoN

6-9 alqel




"51U9SIE BUILIBIUOD JUSWIPaS PaJeUILEIU0D 0} B1Ns0dXs WOy JNOD0 PIN0D S}09Y2 JSOUBSUOU SSJoADE 104 [ejjusiod auy) Jey) ssjeolpul £0-80 UOHENS 10) € pue HAA Uolels
10} Z 4O JH PSIEWISS By "S}OSYS JSOUBDUOU 9SISAPE o} lenusiod B} sajedipul | uey) 1ajesiB Jo (JH) xepul pjezey e 'Ajlesausb ey} sejeis punpadng 10} (SDYY) S0UEPING JUSWISSISSY YSiy SYL WBWIpss
0} pasodxa 19N [eUoleaioal JNPE PUE PlIYD 1USLIND 8y} J0j insodxe Jo $8Jnoy (e 10} (Sjusonb pIezey sy} Jo WNS) xapul pIezey sy} pue ansodxe Jo 9jnol Yoes Joj (SDH) siuaionb prezey sepiaoid a|qe) siyL

‘wnipaw siy} 0} 9jqestjdde jou 1 ainsodxe Jo sInoy --

-21ns0dxa JO 91N0J SIU} SSalppe AlDARHIUEND O} B|gRJIBAE JoU ale BUSILIO AJDIX01 - /N

Aoy
00+3€ = Xapuj piezeH ups
00+3¢€ = |ejOL X3pu| piezeH JUaWipag
00+4€ 10-39 -- 00+32 unis IVELIYY
£0-80 Uole)s juswipag jusuwipas
00+32 = Xopu| plezeH us
00+32 = |ejoL Xapu| plezeH Jusuilpasg
00+3¢ L0-3G b 00+3¢ ums oIUBSIY| )
HM Uole}s jusawipas juswipas
|ejo] sajnoy
ainsodx3 Jewdaq uonejeyul uonsabuy
uebiQ uldduon wnipay
juaonyd piezeH slusboulaien-uoN jobiel Arewind 40 |es1wiayd juiod ainsodx3y ainsodx3 wnipsiN

HNPY/pIYD Buno) :afy Jojdasay
19s) jeuonealday :uonejndod Jojdasey
juauNg :Bdweljswll oUeuds

suabouidien-uoN - Alewwng uojjeziajoeieyd ysiy

01-O ®iqel




‘Alennoadsal ._._>.> pue /z-11/¢) SUonels 1e SOOI u} 0} 8INSOdxa Poje[a.-ayis JO Jinsal e se Jooued BuidoaAsp J0 000'0) Ul & PUB 000'0L Ul 2 40 ANjIqeqold pasesaloul ue oAy pinom
|ENPIAIPUI UE ‘UBYE)} S| LoNoe dn-UEs]d Ou J1 1By} SSIROIPUI [SAS] XSH SIYL JUSWIPSS Ul DIUSSIE SI [9AS] 3SH Sy} 0} Isowl BuinqLIu0o 90D SYL "HM UONEIS JOk, 0L X ¥ PUB /Z-11/€| UonRIS
o} 0l X £ 99 0} pajewisa st Jesn [euOeaI081 JNPE PUE PlIYS 81N} & 03 8YIS S|y} & JUaWIPSS PSjeulllBuod o} ainsodxa Jo8uIp Woly ysK |ejo} 8y “(oluesle pue auaiAd(e)ozuag) sD0D
2y} 30 AJI0IX0} 8U} SE [|oM SB ‘JuaLIpas 0} Insodxa sjNpe pue s,piiyd e 40 uojelnp pue fouanbaly sy} Jnoge suondwnsse sAJEAIBSUOD SNOLIeA Junoaoe ot Bubie} Aq padojeasp alam pue
21N$0dXa WNWIXBW 9jBUOSES) B UO PASE] aJE SSJBWISS 3SK 8$9Y "Jasn |2Uo)iESID8) JNpe pue Pliyd 81nn} sy} 1o} ainsodxs J0 sajnoJ JuedUB(S 8y} 10} sajewsa ysuU sepiaosd s|qe) S

"LONE)S YOBS JB POLIND0 9insodxe s10)dovsl e jo ||e Buiwnsse pajewss aiam sysl souls a|qeaydde jou si sjuiod 8insodxa $SOIOE SHSU JUBWIPSS J0 Bulwng "s|geoydde JON - ¥/N
‘wnipaw siy} o} s|qeorjdde jou st 8INS0dxs JO SN0y --

Aa)|
YIN =)Siy JejoL
y0-3v © |=1810L ysiY Juswipag
y0-3¥ G0-36 -- ¥0-3¢ olussIY/|
90-3¢ 90-31 -- 90-31 suaiAd(e)ozueg
HM uonels Juswitpeg Jusuwiipasg
¥0-32 =|eJO L }Siy JUswipag
¥0-32 ¥0-3¢ -- #0-35 ojuasly
90-3¢ 90-31 -- 90-32 aualAd(e)ozuag
L2-11/¢} uonels juswipeg juswpas
1e30] sajnoy
ewla uoijejeyu uonsabu
ainsodx3 lewuaq pefeyu nsebu
uladuo wnipa
2 julod ainsodx3y IPoW wnipspy
ysiy ouabouroied JO [eo1way) ainsodx3 :

3Npy/pIYyo Buno) :9by sojdasay
19sM) |euonealsay :uonendod 103dooay
ainjng :aweljawl] oleUd9S

suabouldieq - Alewwng uoneziisjoeieyd ysiy

L1-© 8iqel




-Alangoadsal 'e0-a0 PUB ‘g-IN ‘HM '£2-L1/S| SUONRIS je 2juasie BUUIBIUOD JUSWIPaS PajeulWeIu0d o) 5insodxs Wol IN0O0 PR3 §108)8 J90UBILOU SsJaAPE 10} feusjod

ayy Jey) m,mo_uc_ € pue ‘Z ‘g ‘0l O S|4 PajeLLISS Byl ‘S}Iaye JSOUBDUOU BSISAPE 10} |eRuajod oy sajeslpul | Uey) Jajeass Jo (IH) xspur prezey e ‘Ajjessual ‘jey} sajels punptadng 10} (SOVY) 80UEPING JUSLISSESSY
¥SIy DUL "19Sn Jeuoneaioal JInpe pue PIYD 2INjn} aU} Jo} Binsodxa Jo SBIN0I (|8 1o} (Sjusionb piezey oy} JO Lns) Xapul plezey sy} pue ainsodxe jo 8jnoi Yoes 10} (SOH) sjusiionb piezey sapinold ajqe) siy |

‘wnipaw siy} 0} sjgeo)jdde jou si 8insodxa O N0y |

‘ainsodxe Jo ajnol sk} ssalppe AlsAnepuenb o) sjqejieae jou ae BLSIID AJAIXO | - /N

Aoy
00+3€ = X9pu| piezeH uns
00+3¢€ = |eJOL X8pU| piezeH Juawipas
00+3¢ 10-39 - 00+3¢2 uBns oJuaslyY
£0-99 uoleis Juswipag juawipss
00+32 = Xapuj plezeH unis
00+32 = [2}01 X3pu| piezeH juswipas
00+3¢ 10-3% -- 00+31 uns oluasly
£-LN uolejs Juswipas JuBWIPaS
00+39 = X8pu| piezeH unjs
00+39 = [e30] XSpu| piezeH JuaIpas
00+39 00+32 -- 00+35§ unisg oJUBSIY
HM uonels Juswipas juswlipag
10+31 =Xapuj piezey unjs
10+31 = |BJOJ, Xapu] pJezey JuswIpag
Lo+31 00+3¢€ -- 00+36 unis oluasLy
[2-11/€) uoyels Jusiipas JusWwIpag
lelol .
sajnoy ainsodx3y lewsaqg uoljejeyu| uopsabuj
uebio ulasuoo wnipspy
jusnony piezey sluabourore)-uoN jabie} Aewlld Jo [edjwayn Jui0d ainsodx3y ainsodx3y wnipa|y

Hnpy/pIuo Buno) :aby Joydodsay
19s(] [euonealday :uoneindod Jojdedsay
aining :aweljawl] oleuans

suabouidied-UuoN - Alewlling uoljezuajorieyd sty

ZL-O 9lqel




aslonpe Jo} [eljuajod ay) jeu) 8
20UBPINGD JUAWSSDSSY Ysiy BYL "1oXiom BuiBpaip 81min} 8y} J0) 3INSO

-Aloanoadsal ‘g00S PUB '900S 'G00S ‘'200S suoyedo] je olussie Buiuejuo
1E01pUI € PUE ‘p ‘7 'Y JO S|H PAJBWISS UL "S]OSHS JaDUEDUOU SSI8ADE 10} [enusjod @
dxa Jo ssjnos fle Joj (sjusyonb plezey sy} Jo Wwins

5 §8100 JUSLWIPSS PRJRUIWEILIOD O} AINSOdXS WY INO30 PINOJ SJO3YS Jsoueauou

W) sejeoipul | uey) Jejealb Jo (JH) xapul piezey e ‘Allessush ey sejeis punpadng 1o} (sovy)

} xopul piezey ay} pue 2unsodxa Jo 3jnol Yoes 10} (sDH) siuaonb piezey sspiroid 31qe) sy L

“‘wnipaw siyy o} ajgesyjdde jou s 2insodxs Jo N0y —

-ainsodxa J0 B)NoJ sy} Ssalppe Ajpanepuenb o) s|qefiene jou ale eusjio Aoixo] - /N

Aoy}

00+3¢€ = Xapu| pJezeHq uNs
00+3€ ==L xapu| piezej Juswiipag
00+3¢ 10-38 -- 00+3¢€ upis o|ussIy

800S $2100) JUAWIPSz Jawipesg
00+3¥ = Xapu| piezeH upS
00+3¥% = |[P)OL Xapu| pJezeH Juaw|pas
00+3¥ 10-32 -- 00+3¥% ups DIUBSIY

900S $3J00 JUSWIPAS JuBWIPaS
00+32 = Xapu| piezeH uNs
00+32 = |eJ0] Xapuj| pJezeH JUaWpasg
00+32 10-3¥ i 00+32 unis o|UBSIY

5008 $8J00 JUBLLpas juawipasg
00+3¥% = Xapu| plezeH upns
00+3¥ = |eJ0] X3pu| piezeH juaunpag
00+3¥ 10-32 -- 00+3¥% unis ojuesly

200S $8100) JusWIpag JuswiIpas
lejoL

sa)noy ainsodx3y Jewuaq uopejeyu| uonsabuj
uebiQ ulaouon wnipan
juanonp piezey suaboujoled-uoN jobie) Llewnd JO [estwadyd juiod ainsodx3g ainsodx3y wnipan

Jinpy :eBy 10jdeoay
19bpasq :uonejndod toydasey
ainjn4 :awesswl] Oleusds

suaBouiosen-uoN - Aiewwing uopezuajoeleyd sy

£1-9 9jqel




'ojuasJe 0} ainsodxa

pajeje.-a)s Jo Jnsel e se Jaoueo Buidojeasp J0 000'L Ui | 10 Alljiqeqold pasealoul Ue SABY PINOM [ENPIAIPUI UE ‘USHE) S! LUOJOE dN-UBSIO OU JI JBY) SBJedIpUl [SAS| AU SIYL 7[10S S0BLNSqNS

U) DJUBSIE S1 [2A3] JSU SIL} 0} BURNGLIUCO DO AU SUL (. 0L X | 84 O} PSJEWNSS S! Plyo 3183 Aep ainjn) € 0} SYIS SIY} JE |I0S 30BJINSGNS Pajeuilleluoo o} ainsodxs J0alip Wolj Xsu [B}0) 8y |
“(01UssIE) DOD 9Y} JO AJIOIXO] BY) SE [|Sm SE ‘oS 8OBHNSINS 0} 8INS0dxa S,p|IYd Ue JO UojeInp pue Aousnbayy sy} IN0QE SUOIAWINSSE SAIJEAISSUOD SNOLIEA JUNOODE Ojul Bupye} Aq padojanep
alom pue 81nsodxe WNWIXEW S|qEUOSES] B U0 PISEq 818 SIJeWI}Se %Sl 85UL "PIIUd 21D ABp aumny oy} 1o} 21nsodxe Jo $8IN0. JUedHUBIS By} 10} SajewIse jsy sapiaoid s|ge) siyL

‘winipaw sy} o} a|qesijdde jou st ainsodxe Jo alnoy -

Aoy
£0-31 =Yshy [ejoL
£0-31 =[ejoL isIy |I0S
€0-d1 ¥0-31 - €03l IV (ealy pag sxe
wnmeysiyy Jauod) 0S 10§ 8oBHNSgNS 1o
|e30] sainoy
BWId uolejeyu uolysabu
ainsodxg | ] jejeyu| 1l |
u19%uo0 wnipo
0 juiod ainsodx3 PN wnipsiy
)s1y d1uabouldied Jo [es1wayd : ainsodx3

(9-1 sabe) pjiyo Bunop, :aby Jojdasay
pHYyo aten Aeq :uopejndogd Jojdaday
aining :aweljawi| oleudds

suaboulaies - Alewwing uoljeziiajoeseys ysiy

yi-O 3jqel




‘ouesie Buiuiejuos ‘AjeAloadsal ‘|los 90BHNSYNS PUB S0BUNS PIJBUILWIBIUOD 0} 8INSOdX® WO JNDJ0 PINOI SJ08Y8 JSouedUou
a519APE 10} [ENUSIod BY) 1B} SJE0IpUl OF PUE Z JO S|H PIJBLUNSS YL "S}O9je JSOUBDUOU 8SI8ApR 1O} |ejusjod Sy} sajedlpul | uey) 1918316 Jo (|H) xspul piezey e 'Ajjesauab ey} ssjels punpadng 10) (SOVYY)
SOUBPING JUSWISSISSY YSiY AU "PlIy> 840 Aep ainjn) sy} Joy sinsodxa Jo senoy || Joy (sjusionb piezey sy jo WNS) Xepul pIezey 8y} pue 81nsodxa Jo ajnol yoes 1o} (SOH) sjusionb piezey sapinoid 2|qe) siy .

‘wnipaw sy} o} aigeo)jdde jou st m;:,woaxm 10 /N0y --

‘aInsodx@ JO 3}N0J SIY} SSaIppe A[GAEIJUEND 0} 3|ge|ieAe Jou aJe eSO ANoIXO] - /N

Aoy
L0+3¥ = Xopuj piezeHq up|s
LO+3dp = |e}O1 Xapu| pJezeH |ioS
L0+3Y 00+3€ -- L0+3¢ upis owasly|  (eany peg axel
WinMeyYSI Jawlod) 0S I0S @oepnsgng 108
00+32 = Xapu| pJezeH uns
00+32 = |BJO] X3pu| plezeH |10S
00+3¢ 1031 -- 00+32 uns olussly| (easy peg axe
WNMeysi|y Jawuod) 0S| [log 20eUNS 108
|ejol sajnoy
ainsodxg Jewsaq uonejeyul uonsebul .
uebiQ uldsuoy - wnipan
juanonp piezeH sluaboulsied-uoN jobie}] Arewnd Jo |eolwdyn julod ainsodx3 ainsodx3 wnipap

(9-1 sabe) pjiyo Bunoy :aby iojdasay
pPlyo 21e9 Aeq :uonendod Jojdadssy
alnjn4 :sweijawi] OLIBUdIS

suabouldien-uop - Alewiwing uopeziiajoeleyd ysiy

S1-O dlqel ;




as19ApE 10 [enusiod au} Jey) SSYEDIPUl 0L JO 1H Pajewlss 8y
JUBLISSSSSY JSIY BYL "JOMIOM LIOIONJISUOD 81Ny S} 10} BINSO

-ojU9SIe BUlUIBIUOD 19]EMPUNOIE MOJ[BYS PUE [I0S S8OBHNS]NS PajEul
1 "S}094e JaoUedUoU SSISAPE U0} |enusjod sy} sajeoipul | ueul s31ea.b o (|H) xeput plezey e ‘Alesauab ‘jey) sejels punyadng 10} (SOVY) doUeEpING
dxa jo sajnol ||e Jo} (suanonb piezey sy} jo wins) xapul prezey syj pue aun

WEU0D 0] 2INS0dxXa WO} INJJ0 PN SJOs)d JeoueduoU

sodxa Jo ajnor yoes 10} (SHH) suationb piezey sapinoid a|gel s

‘wnipaw siy) 0} sjqedljdde jou s ainsodxa Jo |0y --

‘21nsodxa JO aINol SIY) ss3Ippe Aoaneuenb o} sjge|ieAe Jou 818 BLIDILIO Aoixo1 - /N

A3y
Lo+31L = Xapu| pJezeH ups
Lo+31L = Xapu| pJezeH 10}daoday
00+3¢ = |eJ0] X3pu| piezey 13jempunocio
00+3¢€ 10-3¢ -- 00+3¢€ uMs auUSsIY
ealy Apnis 13)EMPUN0IS MOJeYS 191empunols)
00+32 = |e}0] Xapuj piezey {108
00+32 10-39 L0342 00+39 upjs oussly| (esiy pag axel
i WnMmeystpy Jouod) 0S| 1108 8oeunsans 1108
[e10] saInoy
ainsodxg Jewaq uolejeyu] uonsabuj
uebio ulasuod wnips
jusnonp pJezeH susbourdied-uoN jobiel Aewnd 1o [esnwsyd julod ainsodx3 ainsodx3 wnipal

Jinpy :9by 101daday
19340pA UooNAsuo) :uonieindod J10)daoay
ainind :aweyawl] oLeusds

suabouidien-uop - Aiewwng uoleziiajoeieyd ysiy

91-9 3lqeL




11 JBY) S9JE0IpUL [9AB] SN SIYL “JeFempunosd uj olussie pue
0} 3N1S SIU} 12 Jo)emMpuno.B pajeuIwEeuo 0} BINSOdXS JOBIIP WO SU [B10} YL “(ouesse p
0} 81nS0dXa S19XJ0M [BUISNPUI LE JO UoeInp pue Adusnbay auj Jnoge suondwnsse oAl

UD paskq ale SSJeWIISa Ysl 858YL “Iojem sseoold se pasn 191EMPUNOIB 0) POSOUXS J8%I0M |

'$00D 9y} 0} ainsodxa peje|es-a)is JO JNSS. e Se 8Jued Buidojonap 40 000"k U1 G 0 Al 1qeqoJd pasesasoul ue an
'9UBYJ20I0JYOL} ‘BUSZUS] BJR [9AS] SU SIY} 0} }soul Buninquiuod 309 YL o

ey pINOM [ENPIAIPUI UE ‘Ua)E} S| uoyoe dn-ues|o ou
0} X G 9q O} PSIBWIISS S| JOXIOM [ELISNpUl 8Injnj &

UE ‘8UBLJS0IOROL]} 'BuBZUS] ‘BUBIS0IO|YDIP-Z L) SDOD B0 Ajiox0) BU} SE |[oM Se ‘JerempunolB

JEAI9SUQD SNOLEA JUNOCDOE Ojul Bupiel £q padojansp 81am pue 2insodxe WNWixew o|qeuoseal e

BLISNPUI 21NNy 8U} 10§ 81ns0dxo JO $3IN0. JuedLILBIS BU) 10} STIBWISS 3S sopiaoid sjges SIyl

‘whnipaw sy} 0} a|qeddde jou sl ainsodxa Jo a0y --

foy
€0-35 =)siy jejoL
€0-36 = [ej0L YSiy J9jempunolo
y0-3¢ S0-3¢ -- $0-3¢ oluesly
¥0-3¢ 90-d1 ¥0-4¢ £0-32 suay}s0Jojyol L
€0-av S0-3¥ £0-av §0-32 suazueg
G0-31 -- S0-31 -- auBYleoIoNOIG-T L
ealy Apnig i2lempunolts) Jajempunols)
|[ejol s9InNoy
BuLId uoljejeyu uoysabu
aunsodxg | a nejeyuj 0} 1
uJ1aouUo wnipa
2 julod ainsodx3 1PN wnipspn
ysIy dluabouraie) JO [es1wayo ainsodx3gy ;

JNpy :aby Jojdaday

19340pA [e13SNpu| uoie|ndod Jo0)daosay

ainyng

:aweljowl] oLeusds

suabouiaie) - Arewwng uoljeziiajoetey Xsiy

Ll-9 d|qel




‘ojussie pue ‘susfeyydeu ‘suszusq BuulEjuod JajemMPpuUnoIB pajeulLElU0D 0} 2InsodXa WO INJJ0 PNOd S109YS JSISAPE 10} teuajod ayj Jey) sjeolpul Z pue 0§ usamiag
siH uebio jabie) pajewyss sy "SI08ye Je0UBDUOU BSISAPE I0) lejusjod ay; ssjedipul | uey) Jajealb jo (JH) xapui piezey e ‘Allelausb ey sejels punuadng 10} (SOYY) SUEPIND JUBWISSISSY XSly SYL “I8jem ssaooud
se pasn Jajempunoif 0} pasodxa JoxJom [elisnpul aininy sy} Joj alnsodxa Jo senol |[e Joj (sjuspjonb plezey sy} jo WNs) Xapul piezey ayj pue aInsodxa Jo ejnol yoes 1o} (SOH) sjuanonb prezey soplaold a|ge} siyL

"Wwnipaw siy} o} ajgealidde jou s| ainsodxe Jo sjnoy -

“ainsodxa J0 SN0l sy} sSUpPE AjlsAieluenb o} s|qeliene Jou aue el AoIxo] - VIN

Aoy
00+3¢ = Xapu| plezeH ung
00+39 = xapuj plezeH Alojesidsay
L0+35 = Xapu] prezeH waysAs aunwwi|
10+39 = |ej0] Xapuj pJezeH Jsjempunolsy
00+32 L0-3t -- 00+3¢ unis . oluasly
00+39 -- 00+39 -- Aojesdsay ausjeyydeN
L0+39 - L0+3S -- wajsAg sunwiw| suazuag
ealy Apnig 19)eMpuUnolS) 18]eMpPUNOID)
|ejo] saInoy
ainsodx3 |lewsaq uolejeyuj uonsabul
uebup uJaauod wnipapw
jusionp piezey susbouldien-uoN jobie] Aewntd julI04 ainsodx3 ainsodx3 winipa

J0 |eo1WayD

JINpY :eby Jojdasay

“19)JOAMA [eISnpy| :uopeindod 103dadssy

ainmng

laweljowi] oleuang

suaboulaien-uop - Alewwng uonjezuajoeieyd 3siy

81-O 9lqel




¢

's0Q0 8y} 0} ainsodxa pajejal-ais 40 }jnsal e se Jaoueo Buidojaasp Jo 000‘L Ul 9 JO
Ajpgeqold pasesiou) Ue sAey PINOM [ENPIAIPUI UE ‘UaXe} S| UOKOE dn-uesjo ou 4l Jey) S81ealpul [9A3] YSH SI]. "SUSLI20I0[YOL} PUB SUSZUSG 48 [OAS] YSI SIU} 0} 10w Buinguyuod sn00 oyl

01 X 9 99 O} POIEWIISS S| JOX3JOM LSEM JE2 81NJn} B O} 8)S SiY} }E Jojempunold pajeulwiejuod o} 2insodxa Jossip WoJy s (10} 8y "(8UBy}eoIojyoL) pue ‘suazusqg ‘suayleoiolyoip-z'L)

SO0 2y} Jo AoIX0} By} SE [|am SE UajempunclB 0} ainsodxa §,18X10M ySem Jed & Jo uoijeinp pue Aousnbaly ayj jnoge suondwinsse SABAISUOD SNOLBA Junodoe ojul Bupjel Aq padojaasp
alam pue ainsodxe Wnwixew 9jqeuoseal e U0 paseq ale SOJeL}Sa YSH 8Say| "IOYJOM USEM JBD aInin) 8y} 10} 81nsodxa Jo sepnos luesyiubls oy} 10} sejewWiSe ys1 sepinoid ajqe; siyL

"winipaw siy} o} s|gesijdde jou s| 8insodxa Jo SN0y --

Aay|
€0-39 =Sy |ejoL
€0-39 = [e}o }S1y J9jempunoln
y0-3¢ -- ¥0-3¢ -- auay}e0.tolydL |
£0-39 -- €0-39 -- auazuag
S0-31 - S0-34 -- aueyigololyaIg-2'L
ealy Apnig a1y 100pu| 18)EMPUNOID)
|ejo] sanoy
BWID uonejeyu uonsabu
ainsodxg | a ejeyu) n I
uisouo wnipa
0 juI04 ainsodx3g ‘PN wnipayw
ysiy ojueboulole) Jo [esjwayn : ainsodxg

JInpy :aby J0jdacay

II0OM YSeAA JeD uonendod Joydasay
alnjng :awesjawl| Olleuass

suaboulaien - Alewwng uoljeziiajoeieyd ysiy

61-9O 3lqel




‘ousjeylydeu pue ‘auszusq ‘eluowwe Bulurejuod JepempuncIb pejeuIlEjuOo 0} 8Insodxa W0y JNJJ0 PINOD SjO8YS
asianpe Jo} [enuajod ayj 1By} 8jeolpul G pue 06 40 SIH ueblo joble) pajew)sa 8yl "SIo8yd J9OUBOUOU SSISADE 10} |epusiod sy sejedipul | Uey} 1918046 JO (I1H) Xapul piezey e ‘A[esousb ‘jey} ssiels pungadng Jo} (SOVY)
20UBPING JUBWSSasSY YSiy dUL *19YIOM USeM Jed aining 8y} Jo} ainsodxa Jo sajnol |je Joj (sjusionb piezey ay Jo wins) xapul piezey sy} pue ainsodxa Jo ajnot yoea Joj (SOH) sjusnonb piezey sepiroid o|del SiyL

‘winipsw iy} o} sjgesljdde jou s a.nsodxs jo anoy -

‘2insodxa Jo S)nod SIYy} ssalppe AfoaielUuenb o) sjgelieAe jou ale BUSIO Aoixo) - VIN

Aoy
L0+36 = xapu| pJezey Aiojeaidsay
10+32 = Xopuj piezeH wajsAg aunwwy]
20+32 = |[e}0 X3apu| pJezey J3jempunolo
00+3S -- 00+36 -- Alojelsidsay suaeyiudeN
10+3Z2 -- L0+3/2 -- w9)SAS aunwiwl| suazuag
10+36 -- L0+36 -- Alojeldsay elUoWIWY
easy APNiS JIy JOOpUY J9}empunol
€101 sanoy ]
ainsodx3 Jewdaq uopejeyuj uopsabu]
uebi0 uiasuod wnipap
juaonp plezeH dusbourdied-uoN jobie] Alewad 1O [ed1wayd juiod ainsodx3 ainsodx3g winipaiy

ynpy :aby Jojdasay
19YI0MA YSEAR JED (uonendod 103daoay
ainjnd :aweljdwi] OlEUdIg

suaBouioien-uop - Alewwng uopezuajoeley ysiy

02-9 3lqel




“syJeWyoUSq BUjUaRIOS SPaSIXa UOIRIUIL0D PRJDBJAP WINWIXEL B Jey) SSIedlpul anjeA papioq v
%G > Aouanbaig uonosiaq - 4G

anjep Buiusalog molag - ASY

o|qe|ieAy JON uoLajLo Buiealng - YN

(9661 'vdISN) ABojopowaly | Ja1L sAlenIu| ANEND JSJEAA SS)ET JBIID SPIOYSBIYL X0J003 - || J8tL
‘(9661) OBS pUE J2ING U| pajuasald se snfeA LoD AIBPUODSS - ADS

*(Z00Z ‘866 ‘BZ66) ‘2861 4'89861 VdIASN) UOLAILD AIIenD J9jepA Jualqwy [BUOHEN - DOMYN
ulaouo) [elusiod jo fesiway) - 3d0d

“Wio} paonpal u) Juasaud sI J3JEM S0BLNS U] WNIUOIYO JBY} PALINSSE S1J) *, WNWOIYD 10j paptodal aneA

2002 "Yd3SN Ul papioid suojenba Buisn £ 0DeD s /BW 91 | anjea sseupiey odads-a)is e o} pajsnipe a1om BLSIID SIERI |,

", Olussie 104 papodal anjep

“(SDd0D) WaU0J [BIIUSIO 4O SIEDILBYD SE PapN(oul a1em eusjio Buiuaaios Bupaaoxa SUOREIILISOUGD PAjosjap WNUIXEW UM salljeuy ,
*SUONELUSOUCD (PaJoly) panjossIq |

1S9joN

NS4 ON , DDMVYN 21UoLyD Isjemysaly el 14102121-60-MSdI 1zl €el /604 Uiz

ASd ON 148t 6l 1410%1 L0-60-MSdI 0¢C €eL /¥l WnipeuBA

ASd ON AJS 4] 14206201-90-MSdl 9t eel/ L wnijjey ]

JUSINN ON YN VN 14205120-90-MSdI 000'v¥L cel /eel wnipos

SAA RSN clo 14206150-01-MSd] §9°0 eeb/l JaAIS

NS8 ON DOMVN 2iuoiy) Jejemysaldy 19'% 14200290-90-MSdl L'C ¢eL /8 wniusjes

JUSUINN ON VN YN 1-4205120-G0-MSdl 069°L A1 2 K4%3 wnissejod

Asq ON , QOMVN dluoiyg Jajemysaly 65 1410v1L0-60-MSdl e €€ /48 1912IN

ASH ON QDMVN SIU0IY] Jajemysal 4 L0 14209080-90-MSdl 210 €el / 0} Ansiay

SOA 114311 08 0-€L-ON-MS 0LL el /8Ll asouebuen

JUSLINN ON YN VN 1410614 1-60-MSdI 08Z'6 €eL/eel wnisaubeyy

SOA , JOMVN 21U0IyQ Jajemysaly o'e 14201.£80-00-80-MSdI 8'c ¢EL/8 pea’

SOA DQOMVYN 2iuoly) Jsjemysaiy 0004 1410v1L0-50-MSd| 08l €eL /69 uol|

SSA , DDMVN 2IU0Iyg Jojemysaly zol 14209Z10-90-MSdl 4] £€L /95 saddon

NS4 ON II48LL € 14205201-50-MSdl |4 €el /62 1eqo)

ASq ON 2y QOMVN djuoIyQ Jajemysal 1¢8 14209270-90-MSdI 6'C £eL /29 whwong

JustinN ON YN VN 141064 11-G0-MSdI 001'8S €eL /EEL wniojed

ECIN , DOMYN 2IUBIYD Jojemysald L0 14Z092v0-60-MSdi 10 €eL/ L wniwuped

ASd ‘4d ON 1118l £'G 142052.0-00-80-MSdI ST°0 €eL/9 wnijiAieg

SAA (TN 14 14200160-80-MSdI €9 eel /eel wnueg

ASg ON ¢ DOMVN DIUoIyQ Jsjemysal oSt 142051 60-50-MSdI el €eL /€9 OIU3stY|

ASd ON NJS 0g 1-4205160-60-MSd| 14 gel /0ol Auowuy|

ASE '4d ON DOMVN dluoiyg Jajemysald /8 142091 50-00-80-MSd| L€ €el/9 WAURUN|Y|

uoisnjax3 adA) (/6 n) ‘auo) (/6 n) uonaalaq jo
10} ; £0d0D uouaI) pajadlaq \uoijeluadu0Y Kauenbaiq jeolwayo

uoseay Bujusalog wnuwixep pajaalaqg
Jo uone’0] winuiixep

. J9Jep 92BUNG IWNIP3
va1y Apnyg JaARy ruol1aqy - €NO - APNIS J19ARY euOfIaqy - A)IS punyadng Hg29O S[IdMm :ealy Apms

(S9d0D) UIPoUOY [eJUB}O JO S[EdIWAYD JO UOROIIIS puk ‘UonNqulsiq ‘@oudLINdQ0

12-9 3alqel




%g > Aduanbaiy uonodyaq - 44

anjeA Buussiog moleg - ASE

3|ge|lzAY JoN UoURIuo Buluealos - YN

(9661 "Ydasn) ABalopoutel 1 1311 sAgeniul AIEND 13jep S{e 1831 SploysaIy ) X03003 - || 13LL

‘(966 1) 0BS L PUE JAING Ul p3jUssald SE aNjeA JIU0IYD AIEpUDIIS - ADS

(2002 '9661 82861 286} 'Q'EQFEL YJISN) UOHSHID AYenDd JSJEA JuaIquy JeuogeN - SOMYN

UIGOUDY) [EUBY04 JO [BOILIBYD - DAOD

‘2002 'Ya3SN Ui papiacid suagenba Buisn aimjesatwa) pue Hd 10) paisipe uDpeYLIS BJUDWWY

“WNpuUEJOWA 12393 ] BY) JO |'p S|q. | Woly ejep euowiy (95002 'SMINIL) BlEQ Jo uor [e21Uyd2) 10§ P3jdwiad 3es BleQ
“podas uopenusKe |RINEL Jo 6'QJ PUE $'Q S3|qe | WOy ejep Juasly

‘padal uagenuaye [eIMEU Jo O Xipuaddy Jo £ 0} | Sajge | Woy ejep suezusg ‘Hodel Y Jo gz Xipuaddy ul pajuesald uads) uopenusye [eimeu 10) pajidwonjes eled
"Wy} paonpay uf juasaid S| Jejem S0BLNS Ul WNIWOIYD JEU) PSWINSSE §1 3 ', WNKLOIYD 4o} papoda) @njeA |

‘Z00Z '¥d3SN vl pepiaaid suopenbs Buisn (f00eD se 18w |9y ) sseupley Joj paisnipe eusiud sielsiN

asie 10} papiodes anjeA

»

($D30D) UIBUAY [EfjuS)ad JO SEdIIBYD SE PapnjoLl alem elajuo Buitidasos Sul it pajosep 3 e SOUELY |
130N
S\ DOMYN 2U0IYD Isjemysal 682 10/80-01-TAN iz 21758 Seluowy
SeA LOOMVN JIU0IND I3jeMmySEld 054 L0/60~8-TAN £v05 WSy £oIuasIY
S8A 031 24 P0/60-8-TWN 0£52 1815 [Puszuag

135 gjeq jejuswsiddng

SOA ODMVN 210140 Jaemysalg 1L S-0-50-0W-MS 08E SLIEL
As8 oN 11 81 [ 0-8'01"S50-OW-MS 61 SLITh
AS8 oN AJS zZi 14208Z20-20-MSdl 1T 5L19 wrey|
EN NS 920 1420810}1-00-70-MSd 0v'0 S1/§ 1A
AsE oN ODMVN 90 Jajemysaly 197 13205260-00-P0-MSdl 9l 5L/ , wniuses
Asd oN ODMVN Ou0IyD Jajemysals [ 0-8°0L-SI-ON-MS 0L SL1IZS 1o
ASH oN SOMVYN IO 19jemysaid 1L 14205260-€0-MSdl 010 $2/8 Ainasspy
EX i 121 08 @-801-50-0W-MS 008} SLiSl asolEBUEl
AsE ON DOMVYN 3IU0IY0 Jajemysaly zv 132084 50-00-0-MS ] vl SL16 pea
s2A ODMYN W0IG Jojemysal] 000' 0-8'0L-50-ON-MS 0002 SLIL8 o
A8 ON ODMYN DMOIND 1ajemysaly sch 131061 11-20-MSdi [ S 19ddoD|
BN 1 Jall 3 (8°6-L0-0N-MS 05 SL/a Y2q00
AS8 oN s COMVN OMOIYD sajemysar 560} @801L-G0-OW-MS [ SLive wnawaIg))
ECIN DOMVYN oIu0IYD 1ajemysaly YE'D 14200Z90-20-MSdl 80 G219 wnjwpe))|
AsH oN [N €S 14205220~00-70-MSd 160 SLiS wnjjfeg
ER 11 521 v 1410641 1-20-MSdl [322 SLIEL wniieg,
ASE oN LOUMVN 901D Jajemysely [E @-8°0}1-60-ON-MS 0z} €6 /€L ouasly|
As8 oN AJS [3 1410641 1-Z0WMSat vy Siiol Auouuy|
As8 oN DOMVN 01D JsiEmysald 8 1320701 0-Z0MSdl 28 5L/ wnuIny|
ER YN N dFB0-MS [ 91T QU]
sak N YN dFrO-MS 7 9z/¢ 1ouayg
seA N VN dI60-MS 90 8212 aualpuelanid
40 oN VN N dI-60-MS €0 9/l 2)ejeyiyd|Aoo-u
Asd oN . 117311 €€ dFYomMs z0 8Z/T SjelengdiAing-u-iq
AS8 oN 131 e, drB0-MS £0 8Z1S SeEyudiipeIa)
5 N YN dIrr0-MS 062 9l /9 BUoUEXa10[AD)
EX [N [ dIF60-MS ozt 8271 speleyd(Aeuiina-g)si|
EXN ADS 52 di-rams 69 8/E pioe olozueg
Jains8 oN ADS €10 dIF60-MS 10 82/ - SUeoBIUY,
As8 ON A8 €l Q-8'01-50-OW-MS 0z oL/l -dju "aualAY
EEN WN N 08'04-50-0-MS 0t oz ap1IOYD IAUIA
As8 oN [ 05E 0-80}-50-OW-MS (K2 01/9 auayjaciofyelL
ASE oN N Ot 0-90-OW-MS (X3 0}/ auenpo
AS8 oN DS 065 Q-8'0L-50-OW-MS €l [ 3UaacIolRI-Z LK)
AS8 aN [N [ 0-8'04-50-0W-MS 0y aiz 9UaZuBqoOIYD)
ER 11 310 (2 0-801-50-0W-MS 061 a1 1T suszURg
uojsn|ax3 adAL (yBn) auod (/6n) uonaaleq Jo
10} £29d0D uouIo pajssyag ol 100} A baiy lesjwayn
uoseay Buiuaalog wnwixepn pa3oe32Q
40 uojyeso winuixew

J3JEpL BoBLNG WNIPAW
Spmells - alg punpadng xa|d-Uisnpu| eary Apnis

{sDd0D) WI192U0) |EUSIO SO SEDIWBY Y JO UCIII2ISS PUE ‘UOIINGLISI] ‘9oUBLINDI0

22-9 dlqeL




8¥ 40 £ abed

SOA E] 1144 aAW-01-20-dS 00091 9LL/G6 susyjueloniya)ozuag
SOA 143 (034 IW-01-20-0S 00001 a0l /v8 aualAd(e)ozuag
SOA e} 0ze an-01-20-as 0096 601 /68 suaoeiyuE(e)0ZUAg
SaA 137 0zz M4-£0-90-0S ooe} 66/5S audveIYUY
S 143 144 M4-01-20-dS 08¥ 86/ 8¢ auajAyydeusdy
Asg ON oDs 0z9 M4-90-60-0S 0zs 66/ 6€ susyjydeusoy|
SaA 143 0. Md-90-80-QS 022 86 /8¢ auajeyjydeulAuloN-g
Asg ON ans 52 3N-€0-90-AS o174 8z/¢ -djw ‘audlAx
Ele ON eu eu IN-L0-LL-AaS 652 1812 apuoya [AUA
SBA a0s 0091 3IN-10-02-aS 5202 16/81 aUBYIR0IOIYIL L
4A/ASd ON NOS 00¥ AN-L0-LL-as 18¢€ 82/ auayjaolojydd-z‘L-sueq
da/asg ON a0s 0.9 d1-10-0€-L1-aS 44 €9/¢ auanjol
SOA a0s 0€S 3W-20-22-0S ¥ole 06/6 ausyjeoioyoe]al
ASE OoN e 08y IN-10-12-as 802 9z/¢ ausjeyydeN
da/nsa ON A0S 0LE M4-€0-22-as 00t 10L/2 apuojyd susjAuIBIN
o1 ON eu eu yi-10-0€-11-0as 0€s 9/v ajejaoy AU
Ja/asg ON a0s 009¢€ ANW-€0-90-AS 6 181 auazuaqliyia
SSA NOS 00¥ IN-10-02-aS 29§ g8c/8l [uaylLoIoydIqQ-Z' |- 810
4a ON AOS 68'0 ¥1-20-01-as 62 €9/¢ apynsiq uoqied
AS8 ON a0s 15 JN-L0-12-dS 44 1818 suazuag
SOA AOS L8 ¥1-10-0€-L1-AS 00€L 18/22 3U0}B0Y
SaA ADS. 0.2 Md-10-64-dS 062 1122 auouejng-g
AS8 ON ADS 0o¥ Md-10-81-dS 65 59/8 (lmpon)auayisoloiydId-z'L
Ja/asg ON ADS Y Md-10-8L-dS € 1871 sueyiaoloyolg-1'l
o1 ON eu ey ¥1-20-34n-as g€ G/l 8UBYIS0IONYMI-Z 2 | -0I0|YdLL-Z L L
4a ON Eeu eu HL-10-0€-11-aS 014 0oL/ € BUBLJS0IOIYOLL-L 'L L
. uoisnjoxg L adAL | (Bxy/bw) '2u0D (By,6w) uonoaleg
10} ,£0d02 U009 pajos)aq juonesjuad’uod jo
uoseay | uousd wnwixepn pajos)eq Aouanbaig jeaiwayd
fuiuaalosg JO uopjeso winwixep

juswipag Wnipap

ealy Apnig JaAry euoliaqy - £NO - APNIS JaAly euoliaqy - 9IS punyadng HRO s|I9M :ealy Apmis

(sDd09) ulaauo9 [eRualod Jo s|edlwayd Jo uoloa|eg pue ‘uonngulsiqg ‘@doualINddQ

€2-O 3lqe]




8P 10 y¢ obed

EIN RER| S 10-Ar-as 00¥2 G0l /8¢ 09Z1-10j001y
SOA 131 09 L0-Ar-as 0092 €01 /0 ¥GZ) J0ppory
S9A REY 0¢ AN-10-01-AS 096 £0L /92 gpzL-10p00sy
SOA RER L AN-€0-€L-AS £6 Wb/ 1L aueplolyo-eyae
Asg ON aER| 9 M4-20-20-0S 1z 86/ ¥l DOHg-eyde
SOA 131 z 3AN-10-01-AS 8l 96/ €2 ulply
SOA T3 9l M4-01-20-aS Ly v0lL /29 1aa-+'y
SSA RER| S 3IN-10-01-AS 091 GLL/16 30a-+'y
S9A RER 8 IN-£0-£1-aS oie L/ ¥l aaa-v'y
SaA AEE] 099 AN-01-20-aS 0005} vl /001 ausihd
SaA 008 068 3W-01-2£0-AS 0002} 901 /18 aualyjueuayd
SOA aos 08¥ M4-20-12-aS 0062 66/9¢ auajeyjydeN
SOA eu eu M4-10-01-aS 095 GLIL aulwelAusydiposou-N
SBA RER 002 An-01-20-aS 0069 901 / 69 ausiAd(pa-¢‘z'|)ouspu
BN q0s 0bS Md-90-60-0S 018 66/ 9% aualon|4
SOA 008 0062 3N-01-20-0S 000£2 9l1 /20l ausyjueson|4
da/Asg ON 808 196 Md¥0-20-0S 0¥2 zLlL ajeleyjudiAuieig
SaA . 90S 0002 M4-90-60-0S 008 zLig ueinyozuaqiq
SaA RER 09 3N-01-20-AS 0002 00L/ev ausgeiyjue(Yy'e)Zuagiq
4a ON eu Eeu M4-60-20-0S 0cY €L/g apefeyydiAoo-u-iq
N 131 ove IW-01-L0-AS . 00001 0Ll /88 auashiyyp
SaA = eu M4-80-20-dS 089 vL161 slozequel
ASq ON q0s 00011 M4-60-20-0S 029 VL6 alejeyiydiAizusqifing
ASd ON AOS 000068 Md-60-20-AS 000¢€! 68/6% ajejeyiyd(jAxaylhyle-z)siq
SOA REN| 0ve M4-60-L0-AS 000V 601/ +8 auayjuelony(y)ozusg
SBA 1 0Ll AW-01-L0-AS 00€S €01 /29 auajliad(i'y'Blozuag
. uoisn|ox3 L adAL | (Bxy/bw) el 2] (Bx/6w) uoro9ag
1o} ,£0d02 "oU09 pajo9)ag juoljesyuasuocn J0
uoseay uouaID wnwixep pajaalaq Kouanbauiy |estwayn
Buiusalog 10 uo)es0] wnwixep|

JUBWIPAG WNIPAN

ealy Apng 1aAry euoliaqy - €nNO - ApniS 18A1Y euoliaqy - a)g punpadng HEO SlIOA :ealy Apnig

(SDd0D) u189U0) [e1RUS}0d 4O S[BIIWAYD JO UOI}IJ|aS puk ‘uonngulsiqg ‘aoualindaQ

£€¢-O s|qel




g 10 Gg obed

SBA 143 1y 10-Z2-11-aS 000L¥ GG€/ 1GE pesa
S9N REY 00002 ¥1-10-61-0S 000852 GGE / 1GE oy
SaA L1317 10 80-SM-AS L'zl AN apluein
S T3 ve €0-0¢€-11-aS 09.€ G6e/1S¢ laddoD
SOA REN 0§ 90-€0-90-0S o€l GG/ 16¢ 1eqod
S8A RNE] 18 80-MW-AS 009+2 GGE/ LG wnwoyd
SOA ANE] zl M4-90-10-aS L€ ¥5€/20¢ wnjwpe)
SOA eu eu AN-10-61-AS 6'C 1€ /082 wnijAieg
SOA E Eeu L-MMW-aS ozve GG€/ BEE wnieg
SOA RE] z8 3AN-€0-21-0S 05SY €6€/ 8€¢ RIVENT
SOA TH3 r4 10-2¢-11-as 62€ 1€/ 96) Auownuy
SBA 13L 00552 M4-20-£1-aS 00¥ve GGe/ LvE wnuIWny
4QINSE ON . gos 6l M4-01-20-0S 2l €6/¢ JojyoAxoyaN
ASd ON 137 G M4-10-22-as 6% 96/12 apixod3 JojyoeydeH
ASd ON AOS 29 M4-90-20-0S 9l €6/21 JoyoeydeH
SBA 143 S0 JN-€0-€L-as 059 801 /99 aueployo-eweb
30/A\S4 ON a0s L'e M4-20-20-aS ¥l €6/y (suepup) OHg-ewweb
4a ON Eeu eu M4-20-20-0S 6C €6/ v auojay| uupuy
N ey eu AN-20-20-0S 1z 16/¥€ apAysply uupu3
ASg ON 208 0z 3N-€0-90-0S Il 0L/ €Y uLpu3
S3A eu eu M4-¥0-20-0S 6'€¢ v6/6 aJeyIng ueynsopug
ASg ON 408 vl M4-60-20-0S 7’8 96/ €2 Il ueginsopu3
S9A q0s 62 M4-10-12-0S 89 S0l /€2 | ugynsopu3
ASE ON 008 zs MA-€0-71-0S 02 €01/ ¥S uuplalq
S9A , 137 € M4-€0-90-dS 1A 56/12 JHg-elyep
SaA REY G M4-£0-20-0S 99 0L /6l OHE-8J8q
. uoIsn|oxg L adAL | (Bx/6w) "au0) (By/Bw) uonoslaq
10} ,£0d09 *2Uo09H poloslag Juonesjuasuon 10
uoseay UoldID whwixep pajaslaqg Aouanbaug jeslwaysn
Buiuaalog JO uoljeson wnwixep

JUBWIPSS WNIPAN

ealy Apn}g JaAry euoliaqy - £NO - Apnis 18AIY euoliaqy - a)1g punuadng H'eO SII9A :ealy Apmg

(sDd09) u18auo09 [e13US}0d JO S|EDIWAYD JO UOIII3IIS pue ‘uoljnqLysiqg ‘@oualingdg

£€¢-O 9lqel




gt 10 9z obed

(9661 ‘VdISN) Hewysuag Aljend juawipas asuodssy Aousbiawg pue 9jSepa PIjoS JO 830 YdISN - 808
AjUO ULIpaIp PUE ULPUS 10} Pasn - (9'q €661 'VdISN) UoueD AYenDd Juswipas Yd3sn - D0S

(2661 *je 1983UOr) 8N[EA dluoIy) A1epuodss - ADS

(0661 ‘uebiojy pue BuoT 666} re jobuoT) moT-abuey sl YYON - Td3

jueUIUBIUOD Eoum._onm_ =01

anjen BuludaI2s Moleq - ASH

Kauanbay uoyosiap - 4Q

(£661) e jopnesiad ul OHY 10} SNjeA
(%6°0) Md-20-10-QS 1€ Jusjuod ucqJes 2juebio Joj pJemumop pejsnipe sem g0S
“uong)Lo BuILBaIOS BY) UBY) J8jeall aq PINOM UBINOZUSBAIP JO [9A3] LUNWIXEW 8y} Jusjiod
uogJed 21ueBlIO %] "0 UG paseq pajsnipe alem gOS aul it ‘%10 SeM M4-90-60-0S 1€ JuSju0d L0qIes olueb1Q L
ausyjUBRIONY(})0ZUS] J0} BnjeA Bulusalds |
(4Q) %S 01 |enbs 10 uey) $S9| Sem uoRoslep 40 Aousnbay sy}
10/pue (ASE) anjeA BuILaI0S BY) MOJ2] SEM [SAS] WNWIXEW Y] JeL) 81aMm UOISNIOXS 10} SUOSERY
V39 Sy} Ul papnjout s1em eLalo Buiussios Bulpasoxa SUOHEUSIU0D PSjIsiep WNWIXeW Yim sajileuy
SSIMIBUI0 PBJEDIPUI $SB|UN ‘%, | UBY) JojealB sem jusjuod uogled djuebio Juswipss

‘pasn ale SOOS Pue SAOS ‘ADS 2I8UM JUBJUOD UogIed djueBio JuaLlIpas %1 Uo paseq SQDS Pue 'g0S 'ADS |

:S9JON
SOA REY 0zl €0-40-90-0S 05.8 SSE / 0G€ auz
oA eu eu Z0-NN-as 08} §GE / LbE winipeueA
oA eu eu £0-WMg-as L8l LEE/ 8¥l wnijey
SoA RER 50 2040-90-0S g1l 0Z€ / ¥0l 18NS
oA eu eu JN-€0-Z1-0S €0e lse/ €2z wnuafes
SoA 143 1z £0-70-80-0S m GG/ 8ee [@oIN
oA 193 510 £0-0¢-11-aS 768 VbE / 00E Ainassiy
SOA RER 09¥ Z0-WN-aS 090¢€ SGE / 15E osauebuey

; uoisn|oxg LadAp | (Byy/Buw) '0u0) (By/bw) uono9leg
10} ,£0d0D '2u09 pejoajag |uonenuasuon jo
uoseay uolaID wnwixep pajaslaqg Kouanbauy |eanwayo
Bujuaalog jouopeso | wnwixep

JUSWIPAS WNnIpPa
ealy Apnig JaA1y euoliaqy - ¢NO - Apnig J19A1Y euofiaqy - 9IS punuadng H2O SlI9M :ealy Apnig

(S9d0D) U199U0D |EIUBIO JO S[EIWSYD JO UOIIOB|AG puk ‘uonngiysig ‘@dUadLINd20

£2-9 dl9el




8¥ 10 )¢ obed

ajqe|ieae jou - eU

(6661 ‘Uewyong) jona sjoay3 ploysay L - T3L

(9661 ‘INO) 19n97 10813 1samo ABisuz pue juswuoliaug o AlSIU OLeu0 -, 131

(€661 "/ Pnesiad) oA 198)3 1samo] ABIauZ pue JuswuolAug Jo Agsiuly olellQ - 131

. uoisnjox3 L adAL | (By/Bw) "2u09 (By/Bw) uoyvalad
10} £0d092 “2u09 pajosjeg |uonenussuon jo
uoseay uoLaID wnwixep pajoaled Kauanbai [esiwiay o
fujuaaiog jouoneso | wnuwixep

Juswipag wnipap
ea1y Apnjs 19A1y euofiaqy - ¢NO - ApNIg 1oAY euofiaqy - aig punpadng HRO s(iam ealy Apms

(sDd0D) U192u09 [enuslod JO S|edIWaYD JO UOIII[SS pue ‘uolNqLsIq ‘92uadlINddQ

€2-O d|qel




81 40 g¢ ebed

SIA 37 ¥e'0 G0-ON-Aas ol 8/8 suasfluy)
SaA eu eu G0-OW-as 12 2/9 sjozeqie)
ASE ON q0s Ll €1-ON-as vL'0 8/ ajefeylydiAzusagifing
Asd ON AOS 068 90-0-as Lg g/8 speleyyd(iAxeuiAy3-g)sia
SaA BER! ¥co G0-ON-As €8 2/8 ausyjueiony(y)ozuag
SIA REN| 210 S0-ON-as 4 8/8 aus|liad(I'y'B)ozusg
S9A » 137 ¥C0 G0-OW-as ol 8/8 auayjuelonjy(qyozuag
S9A 143 {5 7400) 11-ON-ds L 2/8 sualkd(e)ozuag
SSA 137 2e0 S0-ON-QS 6 8/8 ausoelyjue(e)ozuog
S9A aEN] 44 G0-OW-as 'l 8/9 auaseIyjuy
SAA T3 00 €1-OW-as Lo g/¢ ausjAyyydeusdy|
S 008 290 S0-ON-AS 080 8/g susipydeusoy
SOA ADS zL00 S0-OW-as 8¢'0 8/l Jousyd|AulBIN-2
S9A ADS 9’0 S0-ON-as 0€'0 8/ -0 ‘auslhY
SaA 0S8 5200 G0-OW-as v'e 8/l ~dyw “ausihx
N eu eu $0-ON-as £L0°0 8/l apuojyD HAUIA
ASE ON q0s 9l S0-ON-AS 9100 2/2 BUBLYIL0IOJYOL L
AS9 ON a0s 190 S0-ON-AS £60°0 8/l auan(o]
AS9 ON aos g€ G0-ON-as 050 8/ auazusqiAyl3
ASE ON NDS 0%'0 60-OW-as 9e0'0 g/¢ auayeoIo|YdIg-Z' L-SI2
nsg ON 908 z8'0 $0-ON-AS 9200 8/l 2uaZUBYOIOND
SAA ADS SB0000 G0-ON-aS 0900 8/¥ apyinsig uoqien
SO aos L50°0 S0-OW-as o 8/v auszuag
EIN ADS 18000 G0-ON-as 54 8/8 ENSERYY
SA ADS 120 §0-OW-as 250 8/¢ auoueng-z
SOA ADS L20°0 LOOW-AS G600 8/2 aueyle0IoUDIa-1 'L
. uoisnjox3 L adAL | (By/Bw) "au09 (Bx/6w) _uopaleq
1o} ,£0d0D *2U09 peloajag |uonesjussuo) 10
uoseay uoMdID winwixep pajoa¥eQ Kouanbaig [eatwayd
Buiudalag 1O uoljesoTy Wnwixep

JuawIpasg wnipapl

apIMOYS - a)IS punpuadng xajd-Hisnpu reaty Apnis

(sDd09) ulasuos jenualod Jo sjesjwayd Jo uol}d9jas pue ‘uoinqulsiq ‘9oualinddQ

¥Z-O 9lqel




8y 10 6 abed

SOA 43 ¥€ G0-108H 000 89/ 89 JaddoD
SOA RER 0§ £0-20gH o€l 89/89 J1eqo0
SOA 143 18 70NY 0zt 89789 WOy
SOA 143 z 01-20gH v 89/ .9 wniwped
SOA eu eu €0-20gH 0z 89/25 wnyikiag
SOA eu eu Z1-208H 122 89/89 wnyeg
SOA 143 2’8 10-ON-aS 06€'Z 89789 oluesly
SOA 143 z v0dv 0z VS /1€ Auouuy,

AsE oN RETI 0052 Y0dY 006'61 89/ 89 wnun|y.
SOA 43 050000 90-ON-0S £60°0 8/ suepIo|yO-eurues
S9A RER) 0000 90-ON-aS 260°0 8/ auepsoyo-eydje
S9A RE 91000 £L-DN-0S €100 8/l 1aa-v'v
S9A RER 05000 €L-ON-aS 2100 8/c 3Jaa-v'y
SOA REY 08000 90-OW-aS 2200 g/¢ aaa-+v
SOA T3 990 11-ON-as vl 8/8 auaikd
SOA eu eu S0-ON-aS 550 8/¢ louayd
SOA 20S 680 S0-ON-AS oL 8/8 auaIyjueUayd
SOA eu eu LI-OW-as 110 8 /v auiwelAuaydiposoIN-N
SOA g0s 8%°0 $0-ON-as €80 8/§ ausjeyjydeN
SaA 137 0z'0 G0-ON-QS Z6 8/8 aueIkd(po-¢Z' | )ouapul
EN aos ¥50 50-ON-aS el 8/s SusIon4
SO 20S 62Z S0-OW-aS 61 8/8 auByjueIoN|

ASq ON g0s €90 L1-OW-as 9%'0 812 aeeyudiAyeIa

ASE ON aos 0z S0-ON-aS €80 8/ ueinjozuaaig
SOA REY 090°0 11-ON-aS z1 8/8 auadeIy)uE(y 'B)zUag)q

. uoisn|ox3 L 9dAL | (Bx/bw) *ou09 (By/6w) uono9jeq
10} £9d0D 2u09 pajselag |uonesuasuon jo
uoseay UoldID winwixep paj2919@ Kouanbaid Jesiwayd
Buiuaalog JO uoneso winwixep

JusWIPag wWnIpan

apIMals - 81§ punuadng xajd-lisnpuj realy Apms

(s9d0D) ulasuoy [euUaod JO S|edIWaYD JO UOIJI9|aS pue ‘uonngulsiq ‘@oualIndd0

¥2-9 9lqel




g¥ Jo o¢ obed

(9661 ‘v4aSN) ewyouag AlenD jusuwipag asuodsay Aouabiewg pue ajsepm plioS Jo 8OO Vd3SN - 80S
(9661 ‘'YdISN) uousug Aljenp Jusipas vdasn - O0S

(£661 “ e Jesauor) anjeA oluoiyd Aepuodss - ADS

(0661 ‘uebiop pue BuoT :Ge6) je jobuoT) moT-abuey sjoay3 VYON - Tud

uJ92Uo9 [E2160]099 [BNus]od O URUIUENO) - 3dOD

anjen BuluaaI0s Mojag - ASH

Aouanbayy uonoslsp - 4

auayjuelony(y)ozuaq Jo} anjea Bujusaidg |
*(4a) %G 0} [enba 1o uey} sS9| sem uolasep Jo Aouanbayy sy}
10/pue (ASH) anjen Buiuaa.I0s 8Y) MO[OG SEM [9A9] PBJOSIOP WNWIXEW 3U) Jey} SI5M UOISN|OXS 0} SUOSERY .
w39 8y} Ul POpNaUl S1om elsiio BuluaaIns Buipaaoxs SUOIBIILSOUOD Pajoslop WNWIXeW ylim sajAleuy
*suoned0) a)dwes jje Je %, ] uey) Jeyeald s1jusjuod uogqred

21ueBio JUBWIPaS [BNJOE ‘JUSJUOD UOGIED JIUEBIO JUSIIPSS %] U0 Paseq SODS PUe 'sgDS 'SADS |

:S9JON
SoA eu eu yOUY . 89/89 1A WINWIOIYD
SoA a3 06} 80-108H 006} 8989 ouz
oA eu eu 71-208H ¥8 89789 wnipeuen
SoA eu eu 11-209H 8l 1S/ 1€ wnieyL
SaA REY 0 S0V 6t 89/ 5% 1eNIS
N eu eu 709V 0z 89759 wnuapRs
N 43 iz £0-208H 56 39789 19%OIN
SeA 143 G0 60-ON-0S gE 59766 oo
oA iER 09v L1-208H 006°€ 89789 aseuebue
N T3 iy y0-108H ZI9 89789 pes
N 31 00002 11-208H 000'€€Z 89/ 89 uol]

. uoisnjox3 L adA) | (Bx/Buw) 'au09 (Bx/Bw) uonasjaqg
10} ,£0d09 "2U09 pajosjag |uonesusouon J0
uoseay uou9ID winuixew pajoaleqg Kouanbai4 |eswayo
Bujusaidg jouoneso | wnuixep

Jusauwlipasg Wnipa

apimals - 9)I§ punyadng xa|d-M3snpu| :ealy Apmg

(SDd0D) UJ2aU0) [BIUB}O JO S|[BIIWAYD JO UOIB|aS pue ‘uolngLiysiq ‘@duUalINdI0

y2-9 diqeLl




gy Jo L¢ abed

a|qejiene Jou - eu

(6661 ‘uewiyong) |97 sjoapg ploysalyL - 3L
(9661 ‘ANO) 19A97 1033 1samo ABsBUT pue JuswiuoNAuT Jo Alsiuly oueo -, 137
(£661 /e Bnesiad) 19Aa1 10843 jsemo ABisug pue Juswiuoliaug Jo Alsiuly oeuQ - 137

cuoisn|ox3
io}
uoseay

,£9d0D

L adAy | (Bx/Bw)

"u09

uoLaID
Bujussiog

*2U09
pajoajeq
wnwixepn

10 uoges0

(Bx/Bw)
uoljesjuas’uo)

pajosjaq

winwixep

uonoalag
j0
Aauanbaig

Jesqwayo

JUSUIPAS (WNIPay

apIma)I§ - a)Ig punyadng xa|d-Mysnpuj :ealy Apnig

(sDd0D) u483u09 [erUBY0d JO S|EDIWAYD JO UOI}IBBS pue ‘UoiNqUysIq ‘@UNIIQ0

yZ-O dlqel




S|¢EHEAE JOU - BU

) (92661 |2 }@ ‘uoswAolja) anjea Aioixoidyd uo peseq v.tmEcocmn - 0)Ayd
(e/66] “[2 }8 ‘UOSWAOCIT) WIOMULES JO} SUOIEIUBOU0D A)OIX0} U0 PasEq Jiewyouaq - Wiomypes
(9661 “|e 12 10WES) SNjBA UBIAR JSOMO] U0 PISE( MHELILDUS] - URIAY)|

(9661 ‘1oNg g ‘ovseld( ‘ajldwes) ehjea UejjRWWEWI JSOMO| UO PESEQ SIEWOUS] - [RLIWEN
(98002 vd3) 19ne7 Buiusaing |10 [eoifojood [euld wWuail] Vd3 - 1SS

ULS3U0D [e0150}008 jeualod O UBUILBIUDYD - 340D

anjea Bulusaios mosd - ASE

fousnbaiy Uoyoalep - 44

‘5400 B SE pauleja SEm UoJ ‘U0IEDO) SiU) JOf 8jqe[ieA. JOU seM

ejep Hd Jlos asneoeg “(4S00T ‘Yd3) 91X0} jou AjjeJausb st uoll ‘g pue G Usamag senjea Hd jlos 1y |

‘Dd00 € Se POUlE}al SeM WNWLINGE ‘LONEOO] SIY) 10} S|QE|IBAE J0U SEM
ejep Hd J1os asnessq (4€00T 'Yd3) §'S> Hd © UM S1t0s Joj Ao DdOD € se payliuap) S| Wnuunty |

*(30) %S o) |enba Jo Uey) sSa) SEM Uolj99)ep Jo Aouanbal) syt
1o/pue (ASE) shiea BUILLSIOS BU) MOIST SBM [9AB] PBIDSISP WINWIXEW BU} B} 9JoM LIGISNIOXS 10} suosesy
‘YMIg 943 Ul papnjou] asem elsiLio Buluaesos HuIpasaxe SUOIEUSIUIOD PRI0SIp WNWIXEL LM saihieuy |
*8100 [10S 40 el Yidap k) sajeolpul seseyjusied Ul enjep |

ISSION

SA lewwen [4} (1-0) 0LV Sy £Z/5L 1A wniwoy D

N feuiep 2 (1-0) L9V 106 €T/ € auiZ|

SOA fewwen ¥L20 (1-0) L1V L€ €2/1€C wnipeuep

SOA lBwwely 1200 (1-0) 809V [2% £2/6) wnifley L

S3A ojfud z {1-0) 80OV 21 €z/8 JamIS

SN uelny LEE0 (1-0) 809y 9L £€2/21 wnuales

AS8 ON olAUd 0¢ (1-0) 11OV L4 €T/€C 121N

S8A wiomyues 1’0 {1-0) 80OV 96 €z/12 AndlsiN

SaA lewwen cee (1-0) 909V £5€ £z/¢z oseuebuep

SBA ueny v6'0 (1-0) 809V 0029 €z/¢€e pee

Hd ENN eu BU {1-0) 809V 00699 A o)

EON UBIAY 682 (1-0) 809Y 119 £z/€e Jeddon

ASE oN (0)Aud) 1SS €l (1-0) 809Y i . ez/ee jeqod

SOA {BwwEN [ (1-0) D)9V 089C £z/€e wniwoiyy

ssA  [lewwew)1sy  8€0 (1-0) 209V 3 6L/LL wniwpey

ASH oN lewiwen W' (5°0-0) Z0-0GH 0€'0 €2/01 wniyjlAieg

SOA uBIAY T (1-0) 809V GES €C1€C wnieg

SeA JewWwen 520 (1-0) 809Y 6L £z/¢2 qluesly

SOA JBWwEp 8yZ'0 (1-0) 809Y 05 €IVl Auownuy,

Hd B ey eu (1-0) ZL9v 0£59 £2/¢€2 wnUWnty

Luoisnjox3 L adAy | (By/Bw) ‘ou09 (By/Bw) uonsslag
104 £9d0D *2U09 pajoaje@ [uollenuadsuod jo
uoseay UuouaNID winwixep pojadleq Asuanbaay jesajwayd
FURESIRIS 10 uoneso wnwixepw

10§ wnpay
seaie ¢0gH PUe 9V - 3§ punuadng xa|d-Lisnpuj :ealy Apnis

(sDd0D) UIBUOD [ENUB}O JO S[EDIUAYD JO UOIJI3|3G PUE ‘UoINQLISIQ ‘SU3LNIIQ0

§2-9 d19¢el




senjeA 95ua19)8) AJJIIX0 | - SANL
u19duoy) eiusiod 4o [ealayd - 9d0J
*Ajuo ‘ealy ApniS JBYLON ay} o} pajen|end Jajjo JaAY (1)

1$9J0N
S[BURLEL |BLIIS3IIS)
lrews jo suonendod [goo} ejoig
SAYL Uim spiiq Asojepasd]  jo (uononpoudar ‘ymoiB $2d0J 40 AUBWIPaS/ISlepM
Ul $3s0p Auejalp pajewi)se jo uosiiedwo) -|  ‘leAlnns) Ajjgeuieisng sainsodxa AlejeiQ N UOISH U989 N 20BlNG
sfewiwew [el}sal)
Jlews jo suone(nded |edo} B ejoig
SAML UM JMOLISIEM SNOIOAJULIO| O (uononpoudal ‘ymoiB $0d09o 1o JUBWIPaS/ISIeA
U 5asop AlgjaIp pajeLUnss Jo uosyedwo) - sainsodxa AiejeIg N piejie N aoceHng
SJWIWELW [B1}SaLI0)
Jfews jo suone|ndod [eoof ejoig
SAML UM s|ewiwew snosoaiosid] o (uononpoidal ‘ymolf s0d0O9D Jo AUBLIPaS/ISIEA
Ul 5950 AIRI3Ip POjELInSS [0 Uostiedwo) -{  ‘leAlNs) Alliqeuieisng sansodxs AiejaIg N BN0 Jenry N aoeyng
slewtuew onenbe
-iwas jo suoyeindod |eoo| ejolg
SAML UM SfeliWew SNoIoAqUay|  jo (uononpoudal ‘Yol sOd0) Jo JUBWIPOS/I91.M
Ul $9s0p AIBJaIp Pajewss Jo uostiedwod -|  ‘leAlns) Ayllqeuteisng sainsodxa AigjaI N jenisniyl N aoepng
SAHL UM SIp|IM SNOJOAIOSSU] SjeWWew |elsalle)
u) s250p ArBlSip pejewss Jo uostiedwo) -| Jlews jo suonendod (200}
sylewyousq| jo (uononpouidal ‘ymolb 110S Ul Sjesiuayo sfewew
0] SUOREIUIU0D HOD NI0S JO uosedwo) -|  'feANns) AlliqeueIsng 30 uopsabuj N |eisalia) jlews N l10s
suoneoo|
@ouasajal 0} sonsiels uoyendod Jo uonenjeay -
SHIBWILOUSY oNss)) 19)1M
USI| Y)iM SUONBAUSOUOD 9NssH Jo uostiedwo) -} suoneindod ysy Jajemuniem | 80epns U sOd00
SU0LEI0| 8oUBIRJRI 0} Ysiy|  jo (uogonposdal ‘Ymoih 10 sainsodxa
10 UOIEUSDU0D NJQD dNsSh Jo uosiediod | ‘|eAIMNS) Ajiqeuieisng Aejalp pue panQ
19}EM 30BUNS suopejndod
aJl| oyenbe U] sleonuays ysiy Jajemuniem
SHIBWILYOUSY/BMSIIO 0} SUCHENUIIUOD| o (uononposdal ‘Ymaosh M 1083U0D puE $3}2IGaUAAU]
9d0OD 181em 208UNS Jo uosuedwio) -|  ‘leainins) Aiqeuleisng 108l pue uolsabul N anenby N 191BAA 90BUNS
uojIsoduos AJIUNWILLIOD
a)eIgaHaAU] DIYIUS] jo SisAjeue SjeLBAINN -
SUOIED0] 9IULSJB) 0} SS)BIGIUSALL
10 UopeNuUSdU0D D400 anss) Jo uosuedwo) -
) SUBJUB) SIWOUOIYD sajelqalanul uawWIpas
pue Bo8)ze ElajeAH O} JUsWIPas jo Ajoixo] -l alyusq jo suopejndod [eoo} ul sfeonusyd
sysewyousg o}| o (Uoonpoidal ‘Ymoid Yim Joejuos sojelgaponul
SUOHEJUIU0D DO JUBWIPaS Jo uosLedWOD -|  ‘[eANs) Ajigeui2isng  |joaaip pue uolsabul N alyusg N JusWIpag
N o A N0 A
spujodpuz sjulodpug sajnoy Bel4 sadadg Bel4 wnipasw
juswiaINseay JUBWISSOSSY ainsodx3y pauajealy 10}dosay |juswuonAuzg ainsodx3
JpaJebBuepuz ‘| eAmsusg

ul9auon jo skemyjed ainsodxy |eoa1b6ojoo3

92-9 3lqel




8t J0 ¢ ebed

a[quotjdde jou Jo ST ATAIOTIOAN = ¥/ *NIVI¥IONN =1 ‘HOMH=H ‘HLVISAOW = ‘MOT1=T:ONILVH
S[mow anssy " yusunedwr
ydrg usurnedur : N SOTIUNWWO)
. Ny ; - Ajunwwoo pue AJoxo}
9K al 1 1 1 N/ 0 oN Aunuwos pue Gromo} E.S._uu::\BoA 91 aeIqapaAU]
9I2A3S U0 paseq ysu s Aomo.m pu pug, «WB VHEH g
ySig yim puog VHEH A '
"sjoagge uonendod
uteeOu[] SyIBWYOUR] |
o 1 1/0 1 o 0SS JO SIIUIPIOXD — Hoawww” v___mo: Mﬁtnomﬁ suonepndod
N o 1 o/ T e N WIOS ‘EJep JIUISIE INSSH U0 ep 3 10 poseq st YSIj JOIRMUIIEM
: MO] LM 9 0 7 SOYORIY h
paseq XSTI MO Y3IM SpuBjIapy
VHEH pue puod VHEH
'sjoayye uonejndod
urepoour} “Ajurepsoun MIIYS paftey
ON n1/n 1 an1/0 T g 1/0) oN B qum Farjapopy oy weyIoN
91 Ul OTUISIE - YSIT MO
*Aurepieoun
a1eISpOUI Ylim Fuijopoy
ON |l 1/n a1/ 1 e 1/0 oN 1 yowo 30 TarE popu] PIE[IEA
Ul S[EIOW 0] ONp ySLI MO
*AJUrelaou ] Mo
oN e/u e/u e/u e/u e/u oN [PRUSIOd 51 2qIBoN UOJOY ULaLD)
*Aureprooun ajeIspour
ON e/u B/u e/U LA e/0 ON M M—:—D_uoz ysu Mo 1911Q IPATY
‘s309)30 uorjeindod
urepsousy Ajurenssun
oN nW/ N W/nN a W/ 1 e 1/12 oN yauy yim Furfepoy Jenjsn
T 10 soyoray uijoIp
U DJUASIE - YS1I AJRIDPOIN
el £~
w o - a3 =] = 5
X g8 = 2. 8 = g -
2 & R 2 3
—_— s .m B Hv. ] 3 1 Wc 7 Aurepaoug] mo Aurenaou)) posealns, Auiyepaou) ysi Ajurepodup) paseaiou; Ajurep9ou) mo jutodpug
= o 2 24 o 8 = g% ! {1 M0 } 1P a ! 149TH ! (1P 1 ! 1 M0 todp
=] S 8 cm mo mm.. o E s g 2 sjpordwg jo (AT Yy | s yHiH/srerpo S AIRISPOIN 1enus10g ySIy Mo [enusiog sty AqiSSaN Joydacry
oo .8 2. . 2 ! ! ! !
¥ 15%| S | g8 |8y €% Z
£ BB 28 g2 %8 g .2 8
> o 2 Q
S | 82| 53 | fe|z28|28 2
& 29 = .W g o s 8 g
= > B Z 2 E g 3 g8 g
2 5 €5 282 £ 3 & ) — — — <
4 2 8 o > = s W
= 2 o - = 2 9 T Al-
g gel &% | & = = -
= &
=]

1

JduedYIUDIS [8IF0[02]

HOIH OL ATIEITTOIN WOHA MSTH 40 TIATT ONISVIHINE

SVIYUVY AANLS GINISNOD 304 SNOISNTONOD MSIY 4O AYVAWAINS

L12-9 alqel




8y Jo G¢ abed |

|
|
I
|

¢

‘SERIE 901RIAJ1 IEJIUIIS U] UONELIEA [RINJEU 9Y) PO3OXa 0] peloipaId s1e S109)J0 95311 ‘A[[EUOLIPPY "91ElS AYI[ealf € UI SPA[ISWAN] UIRJUIEW JO/PUE ISA0DAI 0} A[qE 3q 10U ||1m A3y} 12y} uonenp
, pue ‘Jua)xa [eaIe ‘K)1I0A0S ‘apnyjuBew JSIIINS J0 ANunwwoo 10 uohgjndod [800] © 0} Jordwil pajorpaid v se ([ 210u00) 935) VASI] Ul PaUAP SI AR Bjqeidasoeuq) g1
“Aurenasun JsYSiy Y)m pajeIoosse 5109339
AIUOUIWOD JaMO] Seam d1oy) puod i JO JUAIPrIBUMOP J0ABMOY ‘Puod VHEH oy} ut 193332 Jo apryiuSew ySiy e paynuapt (Surdures pjaij [va180[032 pue ‘qeargojolq ‘[eatwayd) siskeue peuy, |
‘UOII 0} UONEIIYD Jo I5NBIAQ S]qE]IEALOIq A[[N J0U INq ‘BAIE PAIDBJJE Oy} Ul uaysisiad i OIUISIE JUOWIIPas ‘(ysty) 150YS A[91EIapour 10 (Sa1eiqapianul) 110Ys SI Jeyy aw uofyesdudd sey Joydeody ¢
’ "0 YoRSY U1 uiggIaoun s1oagye uonendod o yoeay w
SYIWYOUAQ PIPIaOXa OIUSSIE JO SUONENUIOU0D SNSSL] 1] YILAY Ul PaJodloo 0Jam sa]duies anssiy ysij Ou ‘13AMOY “Bjep anSsi} U0 Paseq g o} | SAYOLaY Ul Pajoajap sem 10a50 uolemdod ON 7|
‘UQJF Of UCHE[AYT JO 350LIq B[(E[IEABOIQ Af[n] 10U Inq ‘BOIY PAIDAJFE O1f) Uf Ju)sisiad ST OUSSIE JUSWIPAS ‘J10ys A[31EI0pow 1 Jeyp aw) uoljeIduad sey 10jdasay 11
‘asodind Spy) 10§ pasn s1e AU} JOUIAYA UTELISOUT ST JI “ISASMOY ‘YSI PUE SHI[P|IM 0} SIOPLLICD BONRISIW S2 UoHAUN] PINod JaAry euof1aqy ay) pue Yoorq S|[eH 01
“(uongndod [euorSar ay) Woiy JuAWNINIGAI) sieNqey Aqiesu woly uoneiSiunwy Aq vale pajoazye ayy ut pajeSniw aq Aeus uononpoidar uo $199)39 10 S[ENPIAIPUL 3O SSOT &
(UOTEOLLIAA [9POW OU) 1031J3 JO INSLAW 10241 AU JNOYNIM SPOGIaw Furjapotu TUTSN PAyeIUNSa Sem 11 9sNeoaq Ysu Jo apnytuBews ayy ut Ajutenseoun Y3y st ey, §
“(uswuoAus ay} wr sdsuelsisiod jeonwoyd ‘sfues SmBeroy paywiy 1o sy uoneleusd Buof sey sotoads “a77) SaSEA[AI YIS JO 193JJ3 AU} WOIY 24031 10U {[IM 10jdesa) pajod e ue pooyreNIf YT, £
‘(renqey Aresinu “§-2) vonendod 101desas oY) 03 JeNqeY (Jeruassa) snbrun £)1ea1fo[oao 10 aARIsULS AjyBry Sjussasdal (A[0511p) F195) BIIR PSIOSJ3E AU YIHYM 0] 22183p By, 9
‘('o10 YRy FULIBIUIMIDAO JOPILIOO UONBIFIW afppM *8'5) Jelqey Suipunosns Sy Jo FuluoIouny 2y} 0} JuTLIOdWI ST BIIE Pajoojye AU YOTyMm 0} JualXa 9], ¢
“Ureyd Pooy sy} Ojul UOKEDIIUFEWO]q IO UOTR[MWINO0E0I] JO SUIAY Ul SAUTUCD JG IR0 {[int S]O3JF3 By} pOOYIeN] oYL p
“(Ayununuoo 10 ‘wonendod [ea0} ‘Jenprarpur) pajoajye uoneziuedio [eordo[0iq JO [2AS) PUE §1091)3 [€0150{009 PajoIpaid J0 PaAIISqO oYy JO spuluTew YL, €
“(o1uassz) u1eouoo [eruaiod Jo [EoNUAYo 9y) 0] AATITSUSS YIim s810ads umouy 19y1o jussaidal Jou op suonemdod pajoagge SY1, PIFHUIPT 1M SITdads PaIaBurpua ON 7
‘agueoiiuSis [20130[000 mo] 0] se1Enbs AjjeIousd J0)dasal aiy) 0) YSK Moj € L1010g] Youa JO aouroipudis oyl Surjen|uas ul pasapIsuod
sem ysu [eruajod 2y Jo opnyueu oy, ‘5109330 [e9150]009 JO ouLdYIUSIS oy Suien[BA3 Ul POIAPISUOS 9q 0] OUEPMS YHMSO Y} Ui PAPUIUIWIOII SI008f Sy} SSRIPPE 521105aYed XIS oYL,
‘6661 ‘L 1290100 patep ,‘sag pungsadng 103 sojdioutid K B ST pue V Asiy [eR1F0[00, ‘87-L '§8T6 2ANIANC WAMSO 0 (L661) VAHSN W poulap st soueoygiudis 1eo180]0og |
SALON




(9661 ‘oes] pue 1aIng) Kojopoyiaw || 1ol SARMU] AHEND JOJeM SoXET jeaID - ] JolL
(2002 ‘Vd3) uousiuo Ajenp Jojep pepUSWILIOday [BUOHEN - DOMYN
[9A9T 10943 9SJ8APY B|GBAISSqQ }S9MOT - 13VOT

uI8ouod JO |eAWBYD - 00D

“anjen sjeudoldde sy} ajenojes o} pasn aq piNoys (zZ002) Yd3 ut papinoid

sejnuioy pue seqe] ‘aimesadwa; pue Hd 1oy Juauysnipe ue Lo paseq pajenojed s| pue BJUoWUIE 10j DY d JoJem 90BUNS su) se pajosjes si dnjer DJDMUN auL (€)
¥ d lejem a2elNs 3y} se pejosas st enjen || y3iL syl (2)

93d J18)em 92BLINS By} se pajosjas si anjen DOMUN ayL (1)

:S3)JON
usy - DOMEN en Juspuadep BluOWLY
pue ssjeigapaaul Bupnjout swsiueio ainjesradws)
apenbe jo suopendod Jo (uogonpoidal pue Hd ‘DOMYN
‘yimolb ‘leaians) Ajjiqeuleisng
ysl JMewyouag If Jol L /6n o auazueg
pue sajeigapsaul upnjou; swsiuebio
anenbe Jo suoejndod Jo (uononpoidal
‘yimolB ‘[eanns) Aiqeureisng
ust L OOMYN 7/6n 0S1 oasIy JO)BAN SOBUNG
pue sejeigapaaul upnjour swsiuebio
onenbe jo suogejndod Jo (uononpoidal
‘ymolb ‘lerains) Ajiqeuelsng
$8]EIGSLIaAUI O)YIUSg T3v0T outoeds-als By/Bw €Le oluasty juswipss puod vHEH
10 suoeindod [e90 J0 (uogonpoidal
“‘Ymolb ‘eainns) Ajljigeuielsng
jutodpugy ECa wnipsiy awepN/adAl
JUBWISS3SSY siseg sjiun 9A1399})04d 209 ainsodx3j jeliqeH

s101dasay 216010937 J0 UON9d}0Id djenbapy apirold 0} pajoadxg suoljeljuasuod 909

8¢-9O °iqel




TABLE K-1

COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES FOR SURFACE SOILS

RECORD OF DECISION
INDUSTRI-PLEX SITE

WOBURN, MASSACHUSETTS

Protection of Human Health

Alternative §5-1:

No Action

Alternative 85-2:
Monitoring with
Institutional Controls

Alternative SS-3:
Permeable Cover and
Monitoring with
Institutional Controls

Alternative §S-4:
Excavation and
Off-Site Disposal

Treatment, and
On-Site Reuse

Alternative $S-5:
Excavation,

Ecological Protection

Chemiical-Specific ARARs

NA NA NA NA
Location-Specific ARARs NA B ] [ ] [ ]
Action-Specific ARARs NA ] ] | ] ]

Other Criteria, Advisories, Guidance
TIVENESS AND

Magnitude of Residual Risk - Human Health:

Magnitude of Residual Risk - Ecological:

Adequacy and Reliability of Controls

REDUCTION OF TOXIC
VOLUME THROU

Treatment/Recycling Processes Utilized

Amount of Hazardous Materials Destroyed or]
Treated

Degree of Expected Reductions in Toxicity,
Mobility or Volume:

Irreversibility

oo |a|a

Type and Quantity of [Process] Residuals
SHORT.TERM EFFECTIVENESS.

Protection of Community and Workers

a

igh Impacts, B - Mot

IMPLEMENTABI
Ability to Construct and Operate the
Technology

During Remedial Actions . u u u n
Environmental Impacts ] || a a a
Time Until Remedial Action Objectives are

Achieved g u u u u

Reliability of the Technology

Ease of Undertaking Additional Remedial
Actions, if Necessary

Ability to Monitor Effectiveness of the Remedy

Ability to Obtain Approvals from Other
Agencies

Coordination with Other Agencies

Availability of Off-Site Treatment, Storage, and
Disposal Services and Capacity

Availability of Necessary Equipment and
Specialists

Availability of Prospective Technologies

Capital

u
O
N
]
u
]
L
]
]

H E EENENENEDNDO

$0 $185,000 $5,329,000 $47,172,000 $22,993,000
O&M $0 $30,000/yr] $48,000/yr] $0 $0
Present Worth $0 $600,000 $5,992,000 $47,172,000 $22,993,000




TABLE K-2

COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES FOR SUBSURFACE SOILE
RECORD OF DECISION
INDUSTRI-PLEX SITE
WOBURN, MASSACHUSETTS

RO MEFFE

Protection of Human Health

Alternative SUB-1:
No Action

Alternative SUB-2:
Monitoring with

Institutional Controls Institutional Controls

Alternative SUB-3:
Permeable Cover and
Monitoring with

-

Ecological Protection

Chemical-Specific ARARs

FFECTIVENESS AND PERMANENCE -

Magnitude of Residual Risk - Human Health:

NA
Location-Specific ARARs NA B [ ]
Action-Specific ARARs NA ] [
Other Criteria, Advisories, Guidance 0 | | [ |

Magnitude of Residual Risk - Ecological:

Adequacy and Reliability of Controls

Treatment/Recycling Processes Utilized

Amount of Mazardous Materials Destroyed or Treated

Degree of Expected Reductions in Toxicity, Mobility or Volume:

Irreversibility

Type and Quantity of [Process] Residuals

Ability to Construct and Operate the Technology

Protection of Community and Workers During Remedial Actions H [ ]
Environmental Impacts ] .
Time Until Remedial Action Objectives are Achieved O [ ]

G

Reliability of the Technology

Ease of Undertaking Additional Remedial Actions, if Necessary

Ability to Monitor Effectiveness of the Remedy

Ability to Obtain Approvals from Other Agencies

Coordination with Other Agencies

Availability of Off-Site Treatment, Storage, and Disposal Services
and Capacity

Availability of Necessary Equipment and Specialists

E R EER R C N0

Availability of Prospective Technologies

HEEEERONRO|R

s
Capital $0 $315,000 $6,495,000
oam so| 5108000 (Years 1-10  $159,000 (Years 1-10
$30,000 (Years 11-30)] - $81,000 (Years 11-30
Present Worth

$0 $1,276,000

$8,070,000




COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES FOR GROUNDWATER

IOVERALL PROTECTION OF
THE ENVIRONMENT

Protection of Human Health

TABLE K-3

RECORD OF DECISION
INDUSTRI-PLEX SITE
WOBURN, MASSACHUSETTS

Alternative GW-2:
Pond Intercept with
Monitoring and
Institutional Controls

Alternative GW-1:
No Action

Alternative GW-3: Plume
Intercept by Groundwater
Extraction, Treatment and
Discharge and Monitoring

with Institutional Controls

Alternative GW-4: Plume
Intercept by In-Situ
Groundwater Treatment
and Monitoring with
Institutional Controls

Ecological Protection

Chemical-Specific ARARs

|COMPLIANCE WITH ARARs ‘

Location-Specific ARARs

Action-Specific ARARs

Other Criteria, Advisories, Guidance

7

Magnitude of Residual Risk - Human Health:

Magnitude of Residual Risk - Ecological:

Adequacy and Reliability of Controls
1 TOXICITY. MOBILITY. AND

Treatment/Recycling Processes Utilized

Amount of Hazardous Materials Destroyed or

||
Treated O a u u
Degree of Expected Reductions in Toxicity,
Mobility or Volume: O o n ]
Irreversibility | a | 1 o]
Type and Quantity of [Process] Residuals O a O n
SHQRT-TERM EFFEC'!:WE?;IES *

Protection of Community and
Remedial Actions u N n |
Environmental Impacts |1 a o] a
Time Until Remedial Action Objectives are

i | a n

Reliability of the Technology

if Necessary

Ease of Undertaking Additional Remedial Actions,

Ability to Monitor Effectiveness of the Remedy

Ability to Obtain Approvals from Other Agencies

Coordination with Other Agencies

Availability of Off-Site Treatment, Storage, and
Disposal Services and Capacity

Availability of Necessary Equipment and
Specialists

Auvailability of Prospective Technologies

!

Capital

[
g
u
|
||
n
]
u
||

H N N ENNDONDO

oo |m|Em | OO0

$0 $432,000 $4,739,000 $13,089,000

oM $410,000 (yr 1-5) $1,297,500 (yr 1-2) $444,000 (yr 1-5)
$0]  $205,500 (yr 6-30) $1,040,000 (yr 3-30) $222,000 (yr 6-30)

Present Worth " $0 $3,918,000]" $19,137,000 $17,792,000




TABLE K-4
COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES FOR HBHA POND SEDIMENTS
RECORD OF DECISION
INDUSTRI-PLEX SITE
WOBURN, MASSACHUSETTS

Alternative HBHA-4: Storm

Alternative HBHA-1: | Alternative HBHA-2: | Alternative HBHA-3: Water Bypass and Alternative HBHA-5:

No Action Monitoring Subaqueous Cap Partial Dlredging a':gth i Dis:’;::ff-s'te

Providing Alternate Habitat

Protection of Human Health O

Ecological Protection O

o [1- Does ﬁbt'me

Chemical-Specific ARARs O
Location-Specific ARARS NA
Action-Specific ARARs NA
Other Criteria, Advisories, Guidance O

T

l:ONG-TERM EFFEQHYENES$ AN

Magnitude of Residuat Risk - Human Health: ]

Magnitude of Residual Risk - Ecological: D

Adequacy and Reliability of Controls

EIOXICIEY M
OHIGH TREATMENT

Treatment/Recycling Processes Utilized O O O

a a
/;rme::x:; of Hazardous Materials Destroyed or D 0O D n n
3;%2:; Zfr l-\‘;/);p;jrt:z:d Reductions in Toxicity, D D L__| n n
Irreversibility - O | O ] ]
Type and Quantity of [Process] Residuals ] O O n n

O High ® Lowimpacis

Protection of Community and Workers During

Remedial Actions O | |

Environmental Impacts . ]

Time Until Remedial Action Objectives are
Achieved a

WENTABILITY ]

.

=
=
0
2
=
o
-
=
=
-
a0
o
=

Ability to Construct and Operate the Technology

| | | | O o] a
Reliability of the Technology O O [o] o] ]
Ease of Undertaking Additional Remedial Actions, if
Necessary | | D ﬂ | |
Ability to Monitor Effectiveness of the Remedy ] [ n [ ] ]
Ability to Obtain Approvals from Other Agencies [ ] [ ] [ ] ] [ ]
Coordination with >Other Agencies ] ] H ] [
Availability of Off-Site Treatment, Storage, and
Disposal Services and Capacity ] | L] | ]
Availability of Necessary Equipment and Specialists B ] O o] o]
Availability of Prospective Technologies . ] O . ]
Capital $0 $0 $3,160,000 $4,833,000 $3,560,000
oaMm $144,000/yr 1-2 $144,000/yr}
$0 $70,000 yr 3-30 $144,000/yr| $1,136,500 (every 5 yrs)ji $95,000/yrs 1-3 only|
Present Worth $0 $1,201,000 $5,291,000 $8,237,000 $3,810,000

NOTE: The effectiveness of HBHA-2, HBHA-3, and HBHA-5 assume that contaminated groundwater discharges to the HBHA Pond will be
eliminated. This assumption is not necessary for HBHA-4.




TABLE K-5
COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES FOR NEAR-SHORE SEDIMENTE
RECORD OF DECISION
INDUSTRI-PLEX SITE
WOBURN, MASSACHUSETTS

Alternative NS-2: Alternative NS-3: Alternative NS-4:
Institutional Monitoring with Removal and Off-Site

Controls Institutional Controls Disposal

Alternative NS-1:
No Action

Protection of Human Health

Ecological Protection

Chemical-Specific ARARs

Location-Specific ARARs

Action-Specific ARARs

Other Criteria, Advisories, Guidance

LONG TERM EFFECTIVENESS ANB ERMANENCE

Magnitude of Residual Risk - Human Health:

Magnitude of Residual Risk - Ecological:

Adequacy and Reliability of Controls
” 1;_;1"‘_2;‘;%1

Treatment/Recycling Processes Utilized

|
Amount of Hazardous Materials Destroyed or Treated O O
Degree of Expected Reductions in Toxicity, Mobility or
Volume: ) O
Irreversibility O O
Type and Quantity of {Process] Residuals 0 0

Protection of Community and Workers During Remedial
Actions

Environmental Impacts

Emim s joD|ooO

Time Until Remedial Action Objectives are Achieved

W Effort:Qr High Reliability
Ability to Construct and Operate the Technology

Reliability of the Technology

Ease of Undertaking Additional Remedial Actions, if
Necessary

Ability to Monitor Effectiveness of the Remedy

Ability to Obtain Approvals from Other Agencies

Coordination with Other Agencies

Availability of Off-Site Treatment, Storage, and Disposal
Services and Capacity

Availability of Necessary Equipment and Specialists

Availability of Prospective Technologies

E|E N WO OoOm

Capital $0 $70,000 $70,000 $2.,997,000

o&m $0 $16,000 /1] $135,000 /yr|$95,000 yrs 1-3 only

Present Worth $0 $338,000 $1,807,000) $3,247,000
[ Low rating in comparison to other alternatives for o] Mid-range rating in comparison to | High rating in comparison to other

specified criterion other alternatives for specified criterion alternatives for specified criterion




TABLE K-6
COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES FOR DEEP SEDIMENTS CORES LOCATIONS
RECORD OF DECISION
INDUSTRI-PLEX SITE
WOBURN, MASSACHUSETTS

Alternative DS-3:
Removal and Off-Site

Disposal

Alternative DS-1: No Alternative DS-2:
Action Institutional Controls

Protection of Human Health O a B

Ecological Protection NA NA NA

Location-Specific ARARs

Action-Specific ARARs

Other Criteria, Advisories, Guidance

Magnitude of Residual Risk - Human Health: O O [ ]

Magnitude of Residual Risk - Ecological: | | |

Adequacy and Reliability of Controls

U0 Lowbr Reversible B -
gh o1 lnreversible

Treatment/Recycling Processes Utilized 0

Amount of Hazardous Materials Destroyed or Treated

Degree of Expected Reductions in Toxicity, Mobility or Volume:

Oomooo
OmEQOonn

O
O
Irreversibility O
O

Type and Quantity of [Process] Residuals

Protection of Community and Workers During Remedial Actions |

[ | a
Environmental Impacts ] ] 0O
Time Until Remedial Action Objectives are Achieved | | M

Ability to Construct and Operate the Technology

Reliability of the Technology

Ease of Undertaking Additional Remedial Actions, if Necessary

Ability to Monitor Effectiveness of the Remedy

Ability to Obtain Approvals from Other Agencies

Coordination with Other Agencies

Availability of Off-Site Treatment, Storage, and Disposal Services
and Capacity

Availability of Necessary Equipment and Specialists

Availability of Prospective Technologies

HE E NN N DR
HEEN BN N EDOKO
«Mi-BE-N Wi -Bl-N Nugn

Capital 30 $44,000 $116,968,000

0&Mm $0 $30,000 Ay $100,000 yrs 1-3 only

Present Worth $0 $459,000 $117,378,000!




TABLE K-7
COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES FOR SURFACE WATER
RECORD OF DECISION
INDUSTRI-PLEX SITE
WOBURN, MASSACHUSETTS

Alternative SW-3:
Alternative SW-1: No Alternative SW-2: Monitoring and
Action Monitoring Providing an Alternate
Habitat

| o S |
OF HUMAN HEALTH AND THE ’

1 - Partially Prc
Protection of Human Health NA NA NA
Ecological Protection | O o}

Chemical-Specific ARARs

Location-Specific ARARs

Action-Specific ARARs

Other Criteria, Advisories, Guidance
LONG-TERM EFFECT

Magnitude of Residual Risk - Human Health:

Magnitude of Residual Risk - Ecological:

Adequacy and Reliability of Controls

CTION OF TOXIC|

Treatment/Recycling Processes Utilized

Amount of Hazardous Materials Destroyed or Treated

Degree of Expected Reductions in Toxicity, Mobility or Volume:

Irreversibility

Type and Quantity of [Process] Residuals

Protection of Community and Workers During Remedial Actions

Environmental Impacts

Time Until Remedial Action Objectives are Achieved

Ability to Construct and Operate the Technology [

Reliability of the Technology

Ease of Undertaking Additional Remedial Actions, if Necessary

Ability to Monitor Effectiveness of the Remedy

Ability to Obtain Approvals from Other Agencies

Coordination with Other Agencies

Availability of Off-Site Treatment, Storage, and Disposal Services
and Capacity

Availability of Necessary Equipment and Specialists

HEENNNNO
HEOEN N NEDODODDn

Availability of Prospective Technologies

Capital $0 30 $7,807,000
ogm $0 $236,000 /y1 $236,000 /y1
Present Worth $0 $3,226,000 $10,797,000
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